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IN HONOR OF A. SEMENOV TIAN-SHANSKY 


A. Avrnorr,! 
Carnegie Museum, 
Pittsburgh, Pennsylvania 


In this current year the distinguished Russian entomologist, 
A. Semenov Tian-Shansky, observes his seventieth birthday 
and the fiftieth anniversary of his scientific work. He was 
born on June 21st (9), 1866, in St. Petersburg. His father, 
Peter P. Semenov, was a statesman, a geographer, an art 
connoisseur, and a scientist of wide erudition. He took an 
active part in governmental affairs, was one of the participants 
of the Commission which was responsible for the preparation 
of the legal act liberating the serfs in 1861, and became in the 
course of his political career a senator and a member of the 
Council of the Empire. In recognition of his geographical explor- 
ations in the mountains of Central Asia the name of Tian-Shansky 
was added to his family name by imperial decree. His son, 
Andrew Semenov Tian-Shansky, inherited a keen love for 
nature and an acute scientific mind from his illustrious father. 
When he was still a student at the University of St. Petersburg 
he was awarded the silver medal of the Imperial Geographical 
Society for his studies of entomological material collected 
during the expeditions of Przewalsky and Potanin. Since his 
early years A. Semenov Tian-Shansky has been particularly 
interested in Coleoptera. He collected beetles in various parts 
of European and Asiatic Russia conducting some of the explora- 
tions jointly with his friend and fellow entomologist, Alexander 
Jakovlev. Together with his father he made a profitable 
journey to Turkestan in the region of Samarkand and adjacent 
mountains. The Caucasus Crimea and a number of localities 


1By request of the Editorial Board of The Annals. 
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along the Volga were explored by Semenov not only from the 
point of view of coleopterology but also from broader faunistic 
aspects. In fact observations in ornithology carried out by 
Semenov for a number of years contributed considerably to the 
knowledge of the Russian avifauna. Throughout the fifty 
years of his scientific activity Semenov made a thorough 
research of the faunistic characteristics of Central Asia based 
on the coleopterological material secured by the expeditions 
of a number of Russian explorers: Przewalsky, Potanin, Grum- 
Grzhimailo, Grombczevsky, Pevtzov, Roborvsky, Kozlov, Bere- 
zovsky, Komarov, Putjata, Novicky, Avinoff, A. Jacobson, 
Kiritshenko, Zarudny and others. 

In 1890 Semenov became Curator of the Zoological Museum 
of the Academy of Sciences, having been appointed in 1895 
Chief Zoologist (Professor) of the Entomological Division of 
the Museum. After an interval of twenty-two years, in 1918, 
he resumed the same duties with the devotion of an inde- 
fatigable scientist. 

Professor Semenov took an active part in the affairs of the 
Russian Entomological Society, having been the editor of its 
publication for various periods beginning from 1890, Vice- 
President from 1906 to 1914, President since 1914, and President 
Emeritus since 1931. In 1901, together with some other 
entomologists, he founded the publication Revue Russe d’ Ento- 
mologie. Since 1910 Professor Semenov presided over the 
Bio-Geographical commission, which was created under the 
auspices of the Russian Geographical Society in 1914. He 
presented to the Academy of Science his immense collection of 
palearctic coleoptera containing some 700,000 specimens which 
was the result of thirty-five years of scientific research and 
explorations. The value of this collection is enhanced by the 
fact that the great majority of it is arranged in an excellent 
systematic order and part was monographed in a number of his 
writings. The main attention in coleopterology was paid by 
Semenov to the Carabidae, including the Cicindelidae (for the 
genus Carabus he is a specialist of world wide reputation), 
Scarabaeidae, Tenebrionidae, Meloidae, Oedemeridae, Pedil- 
lidae, Alleculidae, Buprestidae, Cerambycidae, Scolytidae, 
Haliplidae, Hydrophilidae, Lathridiidae, Coccinellidae and 
Silphidae. 

Among outstanding scientific contributions by Semenov are 
his studies on certain groups of Hymenoptera, especially on the 
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Gold Wasps. His collection of Chrysididae numbering over 
10,000 specimens represents 500 different species. His pub- 
lication on Chrysidids covers some fourteen different works 
with descriptions of a number of new species. Besides Gold 
Wasps, several other groups of Hymenoptera were studied by 
Semenov, including Cleptidae, Evaniidae, Stephanidae, Siricidae. 
Furthermore, Semenov published the results of his research 
on Dermaptera, Orthoptera, Diptera, and Aphaniptera. Cer- 
tain problems of outstanding importance were expounded by 
Semenov in his work on ‘‘The Taxonomic Limits of the Species 
and its Subdivisions, a Preliminary Study of a More Precise 
Definition of Lower Systematic Categories,’’ published in St. 
Petersburg and Berlin in 1910. This work is bound to remain 
as one of the scientific landmarks among investigations of 
taxonomic questions and the evaluation of the biological 
significance of the species, as such. 

Since 1886 Professor A. Semenov has published over two 
hundred and fifty entomological papers chiefly pertaining to 
systematical and bio-geographical problems, and over six 
hundred bibliographical criticisms and short notes on a variety 
of scientific subjects. 

The contributions of new forms for which science is indebted 
to Professor Semenov reaches eight hundred new species and 
more than sixty races. He has also established one new family, 
new subfamilies, and genera. Their distribution among the 
different natural groups in the animal world is as follows: 1 sub- 
species of birds; Coleoptera: 1 family, 2 subfamilies, 12 tribes, 
102 genera, 46 subgenera, over 600 species and 48 subspecies; 
Hymenoptera: 1 subfamily, 1 tribe, 24 genera, 5 subgenera, 
over 200 species; Orthoptera: 3 species, 3 subspecies; Derm- 
aptera: 2 genera, 1 subgenus, 15 species, 1 subspecies; Diptera: 
2 genera, 7 species. 

A detailed list of Professor Semenov’s bibliography is pub- 
listed in Konowia, XV volume (1936) in a biographical sketch 
written by Professor Klemens Spacek. 

In 1935 Professor Semenov published an important zoégeo- 
graphical work on the limits of the zoégeographical divisions 
of the palearctic region for the land animals on the grounds of 
the geographical distribution. The biological topics discussed 
by Professor Semenov in his works cover a vast cycle of prob- 
lems, including isokinetic elements in the evolution of organisms, 
morphomatic parallelisms, convergence and phenomena of 
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congruence, bionomic elasticity, psycho-physiological isolation, 
biological relics, etc. Among taxonomic categories he offered 
with nice discrimination newly designated concepts of natio, 
morpha, and forma. 

In honor of Professor Semenov there have been named one 
hundred fifty-four species and five subspecies, scattered among 
a variety of classes and orders of the animal world. Some 
eighty authors paid thus their compliments of respect to the 
distinguished entomologist. 

It is not only in the field of science that the name of Semenov 
is known. In the literary world he is recognized as a writer 
and poet of real merit. He distinguished himself as a most 
sensitive and skillful translator of many lyrical works of Horace 
which are rendered in verse with an astounding approximation 
to the original in the choice of words and every detail of metric 
property. Semenov continues to be as active as ever as author 
of scientific researches and a number of his papers are in press 
at the present time. 

In recognition of his scientific distinction he was awarded 
in 1934 by the Academy of Science of U. 5. S. R. the degree of 
Doctor of Zoology. He is honorary member of the Royal 
Entomological Society of London since 1913; of the Czecho 
Entomological Society of Prague since 1926; of the Bulgarian 
Entomological Society in Sophia; of the Russian Entomological 
Society since 1900; of the Moscow Entomological Society since 
1916; of the Society of Natural History and Ethnography 
since 1928; Leningrad Society of Naturalists since 1927; and 
various other scientific societies in Russia. He is also honorary 
member for life of the International Entomological Congresses 
since 1925. 

Dr. A. P. Semenov Tian-Shansky justly enjoys the reputa- 
tion of one of the most outstanding entomologists of our time, 
revered by the whole scientific world for his erudition, keenness 
of observation, and sagacity of judgment. At the time of this 
jubilee the most sincere wishes of health and of many more years 
of continued useful work are offered to him by his numerous 
admirers and friends in all countries of the civilized world. 





HISTOLOGICAL STUDIES OF THE DIGESTIVE SYSTEM 
OF THE SQUASH BUG, ANASA TRISTIS DE G. 
(HEMIPTERA, COREIDAE)' 


E. P. BREAKEY, 
Mellon Institute of Industrial Research, 
Pittsburgh, Pennsylvania 


The squash bug, Anasa tristis DeG., has been a desirable 
subject for one whose interests are with the Hemipterous forms. 
Specimens used in the following studies were collected in early 
October and were kept in a moderately cool basement room in a 
Riley insect cage. They were fed squash of the Acorn variety 
from a supply in storage and remained active throughout the 
fall and well into the winter. 


METHODS 


In the preparation of material for histological study, specimens were 
dissected in vitro under normal saline solution and quickly transferred 
to either Kahle’s or Bouin’s solutions for killing and fixation. Sections 
were cut from five to eight microns (mu) in thickness, mounted serially 
and stained with one of the following combinations: Delafield’s Haema- 
toxylin for nuclei and Eosin for cell walls and cytoplasm, or Haemalum 
(Mayer’s newer formula) for nuclei and Fast Green FCF for cytoplasm 
and cell walls (Kennedy, 1932). The advantages of preparing duplicate 
series of sections (slides), one of which is stained with one combination 
and the other with another, are many. The drawings? were made with 
the aid of the projection microscope. After carefully tracing the outline 
of the section chosen for illustration, the details were worked out cell 
by cell with the oil immersion. 


ANATOMICAL RESUME 


An understanding of the more general features of the anatomy of the 
digestive system is a necessary prerequisite to the study of the histology 
of the various organs, hence a resumé of these features will be attempted, 
beginning with those organs located in the head. The digestive system 
is of the usual Hemipterous form (Weber, 1930 and 1933). Snodgrass 
(1935) has homologized the various parts with similar structures found 
in other orders, and I will follow the terminology adopted by him, 
in so far as it seems to apply. 

Organs of Ingestion: The beak arises anteriorly and the clypeal area 
is dorsal (pl. I, fig. 2). Both the mandibular and maxillary bristles lie in a 


1Contribution from the Department of Zoology and Entomology, The Ohio 
State University, No. 110. 

Thanks are due Mrs. C. W. Taft for her assistance in inking in the finished 
drawings. 
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deep groove of the anterior surface of the labium. Between the closely 
apposed inner surfaces of the maxillary bristles are found both the food 
canal (anteriorly) and the salivary canal (posteriorly) (Tower, 1914). 
The tip of the hypopharynx (Hyphy) projects into the proximal part of 
the beak between the bases of the bristles, and the sucking pump (Pmp) 
or cibarium assumes a nearly horizontal position. Both the ventral and 
lateral walls of the pump are strongly sclerotized while the dorsal wall 
is flexible and deeply invaginated into the lumen of the chamber. The 
converging ends of two large groups of muscle fibers are inserted on the 
mid line of this invaginated portion. These are known as the dilators of 
the cibarium. (D1 Cb). 

Stomodaeum: The pharynx (Phy) lies anterior to the brain (Br) and 
rests on the transverse bar of the tentorium (Tnt). It is the first well 
defined region of the stomodaeum and is provided with dilator muscles 
from the post ocular region of the head. The stomodaeum is surrounded 
with a band of circular muscles (C Mcl) immediately behind the brain 
which constitute a powerful sphincter. This sphincter probably aids in 
the swallowing and retention of food. That is, when the dilators of the 
cibarium contract and draw the invaginated portion out of the lumen 
of the pump, thus increasing the capacity of the chamber many times, 
it would seem that recently ingested food would surely be withdrawn 
from the stomach where it is not retained by the contraction of this 
sphincter. The tubular oesophagus (Oes) begins here and continues back 
into the thorax. 

Ventriculus: The oesophagus (pl. I, fig. 1, Oes) connects with the 
stomach or ventriculus in the thorax. Differentiation of the ventriculus 
into well defined regions is carried to a high degree in the Hemiptera. 
Glasgow (1914) was perhaps the first to attempt to homologise these 
regions as they occur throughout the order and illustrated his work 
with a long series of figures. He divided the stomach into four regions. 
Note that I have divided the ventriculus of the squash bug into but 
three regions (1, 2 and 3 Vent). This is the plan followed by Weber 1. c. 
for the Hemiptera and since it seems to be histologically and function- 
ally sound, it is used here. 

The first stomach (1 Vent) usually appears as a large empty elongate 
sac, the walls of which are much wrinkled and folded. In marked con- 
trast, the second stomach (2 Vent) is a slender tubular organ with a more 
or less dilated region near the center, the amount of dilation depending 
on the quantity of food present. Two rows of closely set pouches or 
caecal diverticula identify the third stomach (3 Vent.). Glasgow, l. c. and 
other writers in the English language have termed these gastric caeca, 
a term which is not very specific since it has been shown by Glasgow 
and others that these crypts are filled with bacteria which bear a sym- 
biotic relationship to their host. The term symbionten krypten as used 
by Weber 1. c. seems to be more fitting. 


Proctodaeum:’ The caudal end of the ventriculus connects with a 
well defined region known as the pylorus (fig. 1, Pyl). This is the 


3A term used in embryology to designate the undifferentiated rudiment 
of these parts. However, this paper follows the nomenclature adopted by 
Snodgrass, 1. c. 
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anterior end of the proctodaeum and contains the pyloric valve. It is 
distinguished by two large pouches or diverticula, one on either side, 
into each of which empty a pair of Malpighian tubules (Mal). The 
tubules are long and slender, forming a much convoluted mass in the 
caudal end of the abdomen above the digestive tract, reminding one 
somewhat of a bit of yarn that has become quite badly tangled. 

A second well defined region of the proctodaeum is the rectal sac 
(fig. 1, Rect). The walls of the rectal sac are relatively thin and mem- 
branous in appearance and are capable of great distension. Posteriorly, 
the rectal sac is attached to the body wall by a series of suspensory 
muscles (fig. 4, Susp Mcl) and is closed at its caudal extremity by a pow- 
erful sphincter of circular muscles (An Sph). Between the anal sphincter 
and the anus is a small portion which is probably the rectum (Rect?) 
proper. 

We have noted that the digestive tract is fastened to the body wall 
at either end by certain well developed muscles in addition to the 
attachments resulting from the invaginations of the stomodaeum and 
proctodaeum. At the cephalic end, it is supported by the musculature 
of the cibarium and pharynx and at the caudal end by a series of sus- 
pensory muscles. Thus it would appear to hang suspended in the body 
cavity were it not for the support derived from the attachments of 
numerous tracheae scattered throughout its entire length. 


HISTOLOGICAL STUDIES OF THE ALIMENTARY CANAL 
AND ITS APPENDAGES 


Histologically, the alimentary canal of the squash bug fits into the 
hypothetical pattern followed by insects in general. There are, however, 
certain notable exceptions, and since it is the exceptions which lend 
interest to studies such as these, they will be considered in some detail. 

Stomodaeum: A cross section of the oesophagus taken a short dis- 
tance behind the brain (pl. I, fig. 3) shows that it has a thick lining or 
intima (In) of chitin which is secreted by an epithelium (Epth) of hypo- 
dermal cells. The cells of the epithelial layer are cuboid and well defined. 
Longitudinal muscles (L Mcl) lying side by side form a continuous layer 
that completely surrounds the oesophagus at this point. Between the 
muscles and the epithelial layer, one finds traces of connective tissue. 
So far, the definitive pattern for the stomodaeum has been followed 
rather closely. However, circular muscles are lacking at this point. In 
fact, the circular muscles of the stomodaeum have been concentrated 
immediately back of the brain to form the sphincter (fig. 2, C Mcl) 
already described. Circular muscles were found no where else through- 
out the length of the stomodaeum, a rather unique condition. The 
dilator muscles attached to the pharynx (pl. I, fig. 2, Phy) are also a 
part of the muscularis of the stomodaeum. Transition from the stomo- 
daeum to the preoral cavity or cibarium (pl. I, fig. 2, Pmp) is gradual, 
there being no well defined buccal cavity. 

Stomodaeal Valve: The stomodaeal valve, or oesophageal valve (pl. 
II, fig. 5), of the squash bug is a well defined structure. It is essentially 
a circular fold of the stomodaeal wall which projects into the ventriculus 
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from the posterior end of the stomodaeum. Therefore, the valve is 
composed of two lamellae of cells (fig. 10, S Vlv) and is covered on each 
side by the chitinous intima (In) of the stomodaeum. Snodgrass, 1. c. 
states that, ‘“‘In the composite definitive alimentary canal the ventric- 
ulus begins morphologically at the base of the outer fold of the stomo- 
daeal valve, the line being marked by the termination of the stomodaeal 
intima”’ (figs. 5 and 7, In). Note the cells at «. Note also that the 
cells forming the epithelium of the ventriculus can be identified by 
their striated borders (S B). Fig. 7 is an enlargement of this region 
from a different slide than that used to prepare fig. 5. Note that these 
cells do not have a striated border, neither are they secreting a chitinous 
intima. Note also the nuclei of these cells. 

Wigglesworth (1930) has demonstrated rather conclusively that for 
those insects having a peritrophic membrane, the usual condition obtain- 
ing is for the membrane to be produced by a zone of secreting cells 
which are situated in the same relative position as those I have desig- 
nated by an x, the one notable exception being the honey bee. Further- 
more, chitin formed the basis of the peritrophic membrane in all the 
insects examined by him. Gambrell (1933) when discussing the embryo- 
logical development of the oesophageal valve in Simulium and the origin 
of the peritrophic membrane states: ‘*The complete development of 
the oesophageal valve through progressive developmental stages isolates 
a definite group of cells, whose origin is ectodermal at the anterior end 
of the mid-intestine. These occupy the same area in the embryo as the 
cells which secrete the peritrophic membrane in the larvae and are con- 
sidered to be identical. In the author’s opinion this definitely estab- 
lishes the ectodermal origin of the cells that secrete the peritrophic 
membrane.”’ In 1934 Butt made a study of both the embryological and 
early larval stages of Sciara and found that the peritrophic membrane 
is a continuation of the stomodaeal membrane or intima. He found 
that the same was true of the honey bee. 

Apparently, no one has reported the presence of a peritrophic 
membrane in the Hemiptera, nor is one present in the squash bug. Let 
us return however to the cells at x. May they not represent a zone of 
cells which at one time produced a peritrophic membrane’ When the 
nuclei of these cells are compared with those of the active cells on either 
side of them, there is nothing in their appearance to indicate that they 
take part in any activity other than that necessary to mere existence. 
Note that they take less stain and that they contain relatively small 
amounts of chromatin material. Can it be said then that the line 
marking the beginning of the ventriculus in the squash bug is the ter- 
mination of the stomodaeal intima’ For the first time, or so it appears, 
a ring of “peritrophic cells’? has been found and identified in the 
Hemiptera. 

Longitudinal muscles (L Mcl) are well developed in the region of the 
stomodaeal valve (pl. II, figs. 5 and 10). There is some concentration of 
the muscles on the dorsal and ventral surfaces of the tract. Connective 
tissue (fig. 5, Con T) fills the folds beneath the muscularis. The cells of 
the connective tissue appear hexagonal in outline when not distorted 
by pressure or stretching. 








1936] Breakey: Histology of Anasa 565 


Ventriculus: The cells of the ventricular epithelium of the first 
stomach (fig. 5, Vent Epth) are columnar in contrast to the cuboid cells 
of the epithelium of the stomodaeum. The cytoplasm is granular in 
appearance and the nuclei are relatively large. As pointed out above, 
the cells present a striated border in well prepared sections and are not 
associated with an intima. Regenerative cells are present, though not 
numerous when compared with the numbers present in the second 
stomach (pl. IV, fig. 17, R G). No evidence of secretion was found, and 
it would appear that the function of the first stomach is that of storage 
(?) and absorption. The folds beneath the muscularis are filled with 
connective tissue. No circular muscles were found throughout the 
length of this region. 

The ventricular epithelium of the second stomach (pl. II, fig. 9) 
differs little in appearance from that of the first stomach when viewed 
in the resting stage. Circular muscles (C Mcl) are present, though they 
appear to be distinctly fragmentary. Much activity is displayed by 
the epithelium of this region. In fact, these studies have presented the 
opportunity for observing certain aspects of the mechanism of secretion 
in the ventricular epithelium of the second stomach. 

Fig. 17, pl. IV, represents the epithelium in its normal resting con- 
dition. No food is present in the lumen and the striated border (S B) is 
complete and undulating. The cells show scarcely any evidence of 
crowding and the regenerative cells display little activity. 

Fig. 18 represents a condition of hunger considerably advanced over 
that of fig. 17. No food is present in the lumen and the striated border 
is still evident though no longer undulating and somewhat less distinct. 
The filling cells are considerably extended entad and many are distorted 
as from pressure and crowding. Some of the nuclei are also distorted 
and shifted in position as if from pressure, and the regenerative cells 
display considerable activity over those represented in fig. 17. 

Fig. 19 represents the epithelium in its most active phase. The 
stomach is distended with a recently ingested meal, the food, under the 
oil immersion, appearing as a coarse granular mass (partly digested 
starch grains, etc.’). The cells are undergoing a process of budding 
which results in the formation of chains that contain up to four cells. 
Both nuclei and cytoplasm of the basal cells appear normal and intact, 
but the disintegration of the nuclei is progressive as the lumen is 
approached, until by the time the ental cells are ready to discharge the 
nuclear material is thoroughly mixed with the cytoplasm. Secretion is 
holocrine, the entire contents of the ental cells bursting out into the 
lumen. The cells at a are in the process of discharging while those at b 
have recently discharged. Masses of the discharged material can readily 
be identified already surrounded by food and in various stages of 
disintegration. A disintegrating mass is shown at c. 

Fig. 20 represents the condition of the epithelium after the secretory 
phase has passed. The stomach is still distended with food, but the 
striated border is again evident, and the food now appears to have been 
reduced to a homogenous fluid mass. The effect of pressure is evident, 
but it is now from without and not from within the cell. Activity in the 
regenerative cells seems to be at a low ebb. 
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One may well ask what has become of the cell walls and other debris 
resulting from such activity as that displayed in fig. 19. Have they too 
been reduced along with the components of the ingested meal? 

Activities similar to these have been described for the ventricular 
epithelium of other insects by a number of workers. Some of those who 
have made contributions are: Van Gehuchten (1890) for Ptychoptera; 
Needham (1897) for Gomphus; Folsom and Welles (1906) for Collembola; 
Cragg (1920) for Tabanus; and Trappman (1923) for Apis. Both time 
and space prohibit a comparison of the activities just described with 
those reported by the above workers. Suffice it to say, all are pretty 
well agreed that the various forms of cell disintegration in the ven- 
tricular epithelium are methods for the rapid discharge of the products 
of secretion. Yung-Tai (1929) however, contends that secretions are 
always in the form of a diffusible liquid, hence such activities as have 
been described for the ventricular epithelium of Anasa are really dis- 
integration processes following active periods of secretion or absorption, 
a view I am unable to reconcile with the phenomena observed. 

The third stomach (pl. I, figs. 1, 3, Vent) bears two closely set rows of 
smal! pouches or diverticula (pl. II, fig. 8, Symbionten krypten) which 
lie approximately opposite one another. Fig. 8 represents a cross section 
of the ventriculus showing the way one of these crypts connects with 
the lumen. The cells of the epithelium are columnar and bear a striated 
border (S B) which is unique in appearance when compared with that 
of the cells forming the epithelium of the first and second stomachs. 
Longitudinal muscles (L Mcl) are present, as well as more or less frag- 
mentary circular muscles (C Mcl). Fig. 6 represents a cross section 
through five crypts. Since the crypts are enlarged and distended near 
their extremities, they become crowded for space and the row takes on 
a waved or convoluted aspect. As a consequence no two of the crypts 
are cut in the same plane. Each crypt is packed with bacteria which 
according to Glasgow I. c. et al., bear a symbiotic relationship to their 
host. Such crypts are characteristic of the Hemiptera. Note the 
longitudinal muscle (L Mcl) which shows in this section. 

Pylorus: In the squash bug, the pylorus (pl. I, fig. 1, Pyl) consti- 
tutes a distinct and highly specialized region situated between the third 
stomach (3 Vent) and the rectal sac (Rect). Fig. 11, pl. III, represents 
a longitudinal section through the region taken perpendicular to the 
plane of fig. 1. The valve proper (P Vlv) is a fold or ring of long columnar 
cells apparently derived from the posterior portion of the ventricular 
epithelium. Note the longitudinal muscles (L Mcl) and the absence of 
circular muscles in this section. The folds beneath the muscularis are 
packed with connective tissue (Con T). A cross section through the 
valve taken approximately at right angles to the one discussed above is 
represented by fig. 16. Lack of space prevents completing the lobes of 
the pylorus (Lum of Py). Fragments of circular muscles (C Mcl) were 
found in this section. Fig. 14 shows the way in which the Malpighian 
tubules (Mal) connect with the lobes of the pylorus (Lum of Py). The 
cells forming the tubules at this point bear a distinct resemblance to 
those of the epithelium of the lobe into which the tubule empties, such 
a resemblance in fact that one is tempted to assign to both a common 
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origin. Is it possible that each lobe is derived from two modified basal 
ampullae as suggested by those described by Wigglesworth (1931) for 
the tubules of the Reduviid, Rhodnius prolixus? Fig. 15 represents an 
enlargement of a portion of the pyloric valve (P Vlv) at the junction 
with the rectal sac. The chitinous intima (In) of the proctodaeum was 
evident here and could be traced as far as the valve, but not beyond. 

Malpighian Tubules: Histologically, the epithelium of the Mal- 
pighian tubules resembles that of the ventriculus more than it does that 
of the proctodaeum. It is composed of large cells which bear entad a 
striated border (fig. 13, S B) of fine cilia-like strands. The cytoplasm 
also shows a fine striation perpendicular to the bases of the cells. Each 
tubule is enclosed in a tunic of connective tissue or peritoneal sheath 
(figs. 12 and 14, Perit S). No evidence that the tubules were differen- 
tiated into sections as described by Wigglesworth for Rhodnius was 
found. However, the secretory activities of the cells (fig. 12), in this 
instance the products being of an excretory nature, appear to travel in 
waves along the tubule, that is one part will be active while another is 
resting. 

The discharge of excretory products from the cells seems to take 
place by the extension of cytoplasmic globules filled with excretory 
matter which are set free in the lumen of the tubule (fig. 12, Secretion). 
The globules appear to push out through the cilia-like strands. In my 
sections, the cilia-like strands fill the spaces between the globules and 
sometimes partly hide a globule, being between the eye and it. I found 
no evidence of any material of a crystalline nature in the lumen of the 
tubules as reported by Wigglesworth for the carnivorous species, 
Rhodnius prolixus. 


Proctodaeum: The proctodaeum of the squash bug is differentiated 
into two distinct regions (not including the pylorus), a rectal sac (pl. I, 
fig. 1, Rect) which is capable of great distension, and a second division 
which in all probability is the rectum proper (fig. 4, Rect). These 
regions are separated by a sphincter of circular muscles (An Sph). 
Fundamentally, the proctodaeum resembles the stomodaeum. The cells 
of the epithelium are for the most part flat or cuboid and bear on their 
inner surfaces a thin cuticular intima (In). This intima has been traced 
from the anus (An) through to the pyloric valve (pl. III, fig. 15, P Vlv). 
The muscularis consists of longitudinal muscles (fig. 11, L Mcl), sus- 
pensory muscles (fig. 4, Susp Mcl) and circular muscles (An Sph). The 
suspensory muscles extend from the posterior part of the rectal sac to 
the wall of the abdomen. As with the stomodaeum, the circular muscles 
of the proctodaeum have been concentrated to form a sphincter (An 
Sph). 

Rectal pads or papillae were not found in the rectum of Anasa. How- 
ever, certain large cells containing large nuclei (Fig. 15) were found dis- 
tributed throughout the epithelium of the rectal sac. All of which 
suggests that these large cells may function as do the more specialized 
glands of other insects. Wigglesworth (1932) has advanced the hypoth- 
esis that the so-called rectal glands may play an important part in the 
conservation of water by reabsorbing water from the faecal material in 
the rectum. The hibernating squash bug is certainly confronted with 
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the necessity of conserving water. If one examines a hibernating squash 
bug he is almost certain to find the rectal sac distended with faecal 
material in the nature of a liquid. Fitting Wigglesworth’s hypothesis 
to our subject, the function of the rectal sac is to store the faecal material 
which is prevented from escaping by the anal sphincter while the large 
specialized cells reclaim water which would otherwise be lost and return 
it to the body fluids. 


THE SALIVARY SYSTEM 


Since the salivary glands (labial glands) of the squash bug are so 
intimately associated with the procuring of food, they can scarcely be 
overlooked in a study of this kind. It has been quite well established 
that the saliva, when forcibly ejected into the plant tissue in the imme- 
diate vicinity of the probing bristles, acts upon the surrounding cells, 
apparently reducing the contents of the cells (starch grains etc.) to a 
fluid mass which can be drawn into the food canal of the beak by the 
sucking action of the cibarium. Smith (1926) has studied the feeding 
methods of certain Homoptera and has demonstrated the resulting 
effects upon the plant tissue. There is considerable evidence that the 
saliva may function as a digestive fluid in the stricter sense as well. 
Herford (1935) found that both adults and nymphs of the leafhopper, 
Empoasca solana DeL. eject diastase from the salivary glands into the 
feeding medium, and that they were also apparently capable of produc- 
ing the enzyme, invertase. 

Main Glands: The main glands (hauptdriisen) (pl. I, fig. 1, S1 Gl) lie 
anteriorly on the latero-dorsal sides of the first stomach (1 Vent). Each 
gland is composed of six lobes as indicated (pl. IV, fig. 25). I have 
attempted to homologise the various lobes with the system of nomen- 
clature used by Weber, 1. c., but am still undecided as to just how this 
might be done. 

Accessory Gland: In addition, there is attached to each gland a 
structure which has been called the accessory gland (nebendriisen) (fig. 1, 
Ac Gl). While the accessory glands have become highly specialized in 
many Hemiptera, in the squash bug they appear to be little more than 
continuations of the salivary ducts (Sl D) beyond the points of attach- 
ment to the main glands. Each accessory gland can be traced forward 
from the point of attachment to slightly beyond the anterior lobe of 
the main gland (fig. 25, 2), where it turns back under and enlarges some- 
what when about opposite the point of attachment. It continues back 
as far as the posterior extremity of the main gland, then turns and goes 
forward into the head where it bends back on itself, becomes sinuous, 
and ends a short distance behind the main gland. 

Salivary Ducts: The salivary ducts (fig. 1, 51 D) can be traced for- 
ward down into the head, one on either side of the oesophagus, where 
they approach the salivary syringe (fig. 2, Syr). 


Salivary Syringe: The salivary syringe, a well developed force pump 
for ejecting the saliva, occupies a horizontal position directly under the 
cibarium. Weber, |. c., has figured and described several of these for the 
Hemiptera. The pump proper is composed primarily of chitinous tissue 
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and is provided with a heavily sclerotized pyriform piston which bears 
posteriorly a short apodeme (stem) on which are inserted a pair of large 
muscles (D1 Syr), the dilators of the syringe. An elastic diaphragm con- 
nects the face of the piston with the walls of the chamber. The chamber 
is deeply invaginated from behind, the invaginated portion connecting 
with the posterior surface of the piston in such a way that when the 
muscles relax after drawing the piston back for filling the chamber, the 
piston is pushed forward by the elasticity of the structure forcing the 
saliva out through the efferent duct. The two ducts (Sl D) which lead 
down from the salivary glands (fig. 1, S1 Gl) unite a short distance before 
reaching the syringe so that a duct common to both enters the chamber 
anteriorly from the underside. An efferent duct leaves the chamber 
anteriorly from above and traverses the hypopharynx (Hphy) forward 
to between the maxillary bristles where it connects with the salivary 
canal in the beak. Note that both the afferent and efferent openings of 
the chamber are guarded by valvular flaps for preventing the backward 
flow of the saliva. 


HISTOLOGICAL STUDIES OF THE SALIVARY GLANDS 


Each main gland is composed of six lobes (pl. IV, fig. 25). A cross 
section of the gland in the immediate vicinity of the numeral 4 reveals 
that four lobes have been cut and that histologically, the lobes are of 
two kinds (fig. 26), two of one kind and two of another. Each lobe is 
encased in a thin sheath (B Mb ?) of tissue containing a few scattered 
nuclei. Perhaps this is only a tunic of connective tissue? In addition 
to the individual envelopes, all four lobes are bound together with a 
peritoneal sheath (Perit S) of connective tissue that is common to all. 

The cells of two of these lobes are large, in fact among the largest 
in the insect’s body, and contain large nuclei, often being supplied with 
two. These large cells bear a striated border (figs. 21 and 26, S B) on 
their inner margins. Secretion is holocrine (rhagiocrine) in contrast to 
the merocrine secretion in the adjacent lobes. This is the only place 
where it was possible to demonstrate a nidus (fig. 21) or nest of regen- 
erative cells, none being found in the ventricular epithelium. 

Histologically, the remaining two lobes differ considerably from their 
neighbors. The cells are thin and contain nuclei that are lenticular in 
shape in contrast to the ovate nuclei of the cells in the other two lobes. 
There is no suggestion of a striated border on their inner margins and 
secretion is merocrine, the secretory products apparently escaping 
through the cell walls by dialysis. The contents of these lobes have an 
oily appearance in the preparations while those of the others are dis- 
tinctly granular. 

Fig. 24 represents a cross section through a gland at a point where 
the salivary duct (SI D) makes contact. A third type of cellular structure 
occurs in a lobe, a portion of which is shown in the lower right hand 
corner. This is apparently lobe / as shown in fig. 25. The cells have a 
spongy appearance, containing numerous vacuoles. There is no indica- 
tion of a chitinous intima in any of the lobes of the main glands. 

The salivary glands of Anasa apparently contain the same types of 
cells as those reported by Fauré-Fremiet (1910) for the labial glands of 
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Naucoris and Notonecta, the one outstanding difference being in their 
distribution. 

Histologically, according to Fauré-Fremiet,‘ three cell forms can be dis- 
tinguished within the main glands. One of these forms an oily secretion which 
is blackened with osmic acid; the secretions of the other two are alcohol perceptible 
albuminous substances, one of which is made perceptible with Orange G and 
Fuchsin, while the other is stained with Anilin Blue. The three cell forms are 
localized in the various portions of the gland so that one can distinguish a lipo- 
secreting portion and a rhagio-secreting portion. The latter differentiates again into 
ared-staining portion and a blue-staining portion according to the affinity to Orange 
G or Anilin Blue. 

The distribution of these various functional portions in a section of the 
gland varies greatly from species to species; for example, the lipocrine cells occupy 
the whole anterior lobe in Notonecta while in Naucoris they are limited to the 
hind portion of the posterior lobe. The lipoid secretions go out from the mito- 
chondria as they are formed and collect into vacuoles (globules) which crowd 
together in the center, finally producing a central secretion mass. 

The rhagiocrine portion, the cells being filled with numerous small vacuoles, 
always occupies the larger portion of the main gland, the blue stained and red 
stained cells being either mixed as in Notonecta, or localized in various parts of 
the gland. 


The salivary duct (pl. IV, figs. 23 and 24, Sl D) contains a heavy 
intima (In) of chitin. So does the accessory gland near the point of 
origin, both having the same appearance in cross section. Fig. 22 rep- 
resents the accessory gland in cross section beyond the point of enlarge- 
ment. Like the main gland, it is enveloped in a sheath of connective 
tissue (Perit S). Note the trachea (Tra) that has penetrated in between 
two cells. From all appearances, the accessory gland is a continuation 
of the salivary duct beyond the contact with the main gland, the end 
having become functionally specialized. In fact, the lumen of the 
accessory gland is practically continuous with that of the salivary duct, 
both contacting the main gland at virtually the same point. 

Less is known of the function of the salivary glands than of their 
structure since such problems are first approached by anatomical studies 
of the functional stages in order that they can be made known by his- 
tological descriptions. For a long time it was not known whether the 
sac-like thin walled accessory gland of the Hydrocorids and Capsids 
serves only as a reservoir or whether it also has a secretory function. 
Fauré-Fremiet was apparently the first to infer that it has a secretory 
function from the unusual number of tracheae with which it is provided 
and the specialized cells near the end. Poisson (1924) found that when 
Notonectids were fed substances bearing Methylene blue, the Methylene 
blue never appeared in the lumen of the accessory gland while the saliva 
was strongly stained blue. 

It has been said: that histological demonstrations of the functional 
stages of such organs as the ventriculus, the Malpighian tubules, and 
the salivary glands are not truly descriptive of what actually takes 
place, since such demonstrations are artifacts resulting from the tech- 
nique of fixation. I am not aware that any one has explained just how 
such artifacts, if such they be, can be produced by fixation. I am fully 


4Original account not seen; information from Weber. 
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aware of some of the shortcomings of the various techniques now in 
use and of the necessity for carefully checking the results obtained. 
However, a certain amount of confidence is essential to progress. For 
a comprehensive and scholarly review of the literature bearing on the 
problem of glandular function see “‘The Cytology of Glandular Secre- 
tion’”’ by Bowen (1929). 
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KEY TO THE SYMBOLS USED WITH THE FIGURES 


Ac Gl—accessory gland. 

An—anus. 

An Sph—anal sphincter. 

B Mb?—basement membrane? 
of connective tissue. 

Br—brain. 


sheath 


Con T—connective tissue. 
C Mcl—circular muscle. 
D G—digestive cell. 


D1 Cb—dilators of the cibarium. 
D1 Syr—dilators of the syringe. 
Epth—epithelium. 
Hphy—hypopharynx. 

In—intima of chitin. 

L Mcl—longitudinal muscle. 
Lum—lumen. 

Lum of Oes 
Lum of Py 


lumen of oesophagus. 
y—lumen of pylorus. 

Lum of R Sc—lumen of rectal sac. 
Lum of Vent—lumen of ventriculus. 
Mal—malpighian tubules. 
Oes—Oecsophagus. 


Phy—pharynx. 


Pmp—food pump or cibarium. 


P Viv—pyloric valve. 
Pyl—pylorus. 
Rect—rectum. 

R G—regenerative cell. 


S B—striated border. 

Sl D—salivary duct. 

Sl] Gl—salivary gland, labial gland. 

Soe Gng—suboesophageal ganglion. 

Susp Mcl—suspensory muscle. 

S Viv—stomodaeal valve. 

Symb—symbionts. 

Syr—salivary syringe. 

Tra—trachea. 

Tnt—tentorium. 

Vent Epth—ventricular epithelium. 

| vent—first stomach. 

2 vent—second stomach. 

3 vent—third stomach. 

x—ring of ‘‘peritrophic cells’’ at anterior 
end of ventriculus bearing neither 
striated border nor intima. 


Dorsal view of dissection of alimentary canal and salivary glands to show 


Kahle’s, Haemalum— 


Fast Green FCF, 25 mu, traced under projection microscope® and 


10x planoscopic ocular, semi- 


Perit S—peritoneal sheath. 

EXPLANATION OF PLATES 
PLATE | 

Fig. 1 
relative size and relation of parts. 

Fig. 2. Vertical longitudinal section through center of head. 
finished under 4 mm. objective and 
diagrammatic. 

Fig. 3. 


Vertical longitudinal section through center of caudal extremity. Kahle’s 
a 7 


Haemalum-Fast Green FCF, 25 mu, finished under oil immersion and 10x 
. e . . ’ . 
planoscopic ocular® semidiagrammatic. 


Cross section through anterior end of oesophagus, short distance back 
Bouin's, Haemalum—Fast Green FCF, 8 mu, scale 1.7 


Bouin’s, Haemalum— 


Cross section through several symhionten krypten toward outer extrem- 
—Fast Green FCF, 6 mu, scale 1. 


Kahle’s, Delafields 


Kahle’s, Haemalum—Fast Green 


Fig. 4. 
of sphincter. 
PLATE II 
Fig. 5. Longitudinal section through stomodaeal valve. 
Fast Green FCF, 8 mu, scale 1. 
Fig. 6. 
ities. Bouin’s, Haemalum 
Fig. 7. Longitudinal section through stomodaeal valve. 
Hematoxylin—Eosin, 5 mu, scale 2. 
Fig. 8. Cross section through third stomach. 


FCF, 5 mu, scale 1. 


5Outlines for all figures except the first and twenty-fifth were obtained with the 


projection microscope. 


Thus it was possible to control the scale used. 


6All figures except the first, second, and twenty-fifth were finished under the oil 
immersion and 10x pianoscopic ocular. 
7Two scales only were used in preparing the detailed drawings, making it 
possible to obtain a fair conception of the relative sizes and shapes of the cells in 
the various parts of the system. 
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Cross section through second stomach. Bouin’s, Haemalum—Fast 
Green, 8 mu, scale 1. 


Cross section through stomodaeal valve. Bouin’s, Haemalum—Fast 
Green FCF, 8 mu, scale 1. 


PLaTeE III 


Longitudinal section through region of pyiorus, perpendicular to plane of, 
and mid-way between, lobes. Kahle’s, Haemalum—Fast Green FCF, 
5 mu, scale 1. 

Cross section through a Malpighian tubule. Kahle’s, Haemalum—Fast 
Green FCF, 5 mu, scale 2. 

Cross section through a Malpighian tubule. Kahle’s, Haemalum—Fast 
Green FCF, 5 mu, scale 2. 

Longitudinal section through a Malpighian tubule at point where it 
empties into pylorus. Bouin’s, Haemalum—Fast Green FCF, 5 mu, 
scale 1. 

Longitudinal section through portion of region of pylorus. Kahle’s, 
Haemalum—Fast Green FCF, 5 mu, scale 2. 

Cross section through region of pylorus. Kahle’s, Haemalum—Fast 
Green FCF, 5 mu, scale 1. 


PLATE IV 


Portion from cross section through second stomach. Kahle’s, Dela- 
field’s Hematoxylin-Eosin, 5 mu, scale 2. 

Portion from cross section through second stomach. Kahle’s Dela- 
field’s Hematoxylin-Eosin, 7 mu, scale 2. 

Portion from cross section through second stomach. Bouin’s, Haema- 
lum—Fast Green FCF, 6 mu, scale 2. 

Portion from cross section through second stomach. Kahle’s, Dela- 
field’s Hematoxylin-Eosin, 5 mu, scale 2. 

Portion from cross section through lobe of main (salivary) gland, 
Kahle’s, Delafield’s Hematoxylin-Eosin, 5 mu, scale 2. 


Cross section through accessory gland. Bouin’s, Haemalum—Fast 
Green FCF, 8 mu, scale 2. 


Cross section through salivary duct. Bouin’s, Haemalum—Fast Green 
FCF, 8 mu, scale 2. 


Cross section of main gland at point where salivary duct makes contact. 
Kahle’s, Haemalum—Fast Green FCF, 8 mu, scale 1. 


Sketch of main gland for charting studies. 


Portions of cross sections of two adjoining lobes of main gland. Kahle’s, 
Delafield’s Hematoxylin-Eosin, 5 mu, scale 1. 
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RECORDS OF SOUTHERN INSECT SPECIES MOVING 
NORTHWARD DURING THE DROUTH YEARS 
OF 1930 AND 1934 


Harry H,. KniGut, 
Iowa State College, 
Ames, lowa 


It was my experience to grow up in the Ozarks of Missouri, 
where I became acquainted with most of the common and 
conspicuous insects of the region. Of recent years, or since 
1924, I have lived at Ames, in central Iowa, where each year 
I have done extensive collecting of insects with students in 
entomology. With such a background it was quite natural that 
I should notice the Ozarkian forms when they arrived in central 
Iowa. The drought of 1930 seemed to change what we regarded 
as the normal insect population of our region. Many species 
seemed to disappear completely, and even the tarnished plant 
bug (Lygus oblineatus Say) became scarce during the heat 
and low humidities prevalent during mid-summer. Other 
forms, such as the boxelder bug (Leptocoris trivittatus Say) 
and chinch bug (Blissus leucopterus Say) which were rather 
scarce during the years 1925 to 1929 in the vicinity of Ames, 
increased greatly during 1930 and thereafter. Perhaps more 
interesting was the appearance of species from points farther 
south, forms that I knew previously as normal to the southern 
half of Missouri. It is this latter group that focuses our atten- 
tion on the fact that many insect species fluctuate in their 
northern limits of distribution in the Mississippi basin, governed 
apparently by climatic factors. The fluctuating range of some 
species would appear to be as much as 300 to 500 miles in a 
north and south direction. 

Definite records of species taken at Ames, Iowa, follow with 
remarks on their distribution. A few species of special interest 
are mentioned from other points in Iowa. 

HEMIPTERA—The boxelder bug (Leptocoris trivittatus Say) was very 
scarce until 1930 when it became abundant. The increase continued 
during 1934 but the numbers of this bug decreased noticeably during 
1935. 

The Chinch bug (Blissus leucopterus Say) became extremely abun- 
date during the drouth years, reaching a peak of abundance during 


1934. This insect has been the subject of considerable research recently 
and need not be discussed here. 
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Murgantia histrionica (Hahn), the Calico bug, was found breeding 
at Ames in 1931 and 1934. It was not observed in 1935 and probably 
perished during the winter. In the case of this species the limiting 
factor in its northward distribution appears to be low temperatures of 
winter. 

Thyanta custator (Fabr.). This Pentatomid became fairly numerous 
during 1931 to 1934. During the preceding five years it appeared to be 
very scarce. 

The wheel bug (Arilus cristatus Linn.) was taken at Ames during 
1934 (H. B. Crouch). Other specimens were received from Nevada 
(C. J. Drake). 


ORTHOPTERA—Two species are of special interest here, representing 
western species that moved eastward during the drouth years. 

Brachystola magna Girard (Lubber grasshopper), common in Colo- 
rado and western Nebraska, was found September 16, 1935, near Council 
Bluffs, lowa, by A. D. Worthington. 

Melanoplus spretus Thomas, the Rocky Mountain grasshopper, was 
observed flying in a swarm September 20, 1935, near Atlantic, Iowa, 
by A. D. Worthington. Specimens were swept from the air with 
an insect net. These examples are similar to specimens taken in 
Iowa in 1876 and preserved in the Iowa State College Collection. 


COLEOPTERA—Calosoma scrutator (Fabr.). There are two very old 
specimens without year date from Ames in the Iowa State Collection. 
Of recent years, the first specimen seen by me was taken in 1930. 
Since then a few specimens have been taken each year but only one 
or two in 1935. This species is a good example of one that moved 
northward to central lowa with the drouth. 

Calosoma peregrinator Guér. This was first taken at Ames in 1932 
(G. L. Weber) and we have taken odd specimens each year since. It 
was taken in some numbers at Cherokee, Iowa, July, 1935 (Gale Bleas- 
dell). In Leng’s catalogue this species is reported from Texas and 
New Mexico with varieties described by Casey from several south- 
western localities. 

Neoharmonia venusta (Melsh.). This Coccinellid is common in 
Texas and recorded from Kansas and Arkansas. One specimen was 
taken at Ames, September 20, 1932, and again September 18, 1933 
(H. H. Knight). This species evidently pushed northward during the 
drouth years. 


LEPIDOPTERA—The Giant Swallowtail (Papilio cresphontes Cramer) 
was rarely seen before 1930, but since then has increased steadily and 
was of frequent occurrence during 1934. 

The Southern Dog-face (Meganostoma caesonia Stoll) was taken 
at Ames in October, 1934, by Gale Bleasdell. 


DipTERA—The large black Mydas fly (Mydas clavaitus Fabr.) was 
first noticed at Ames in July, 1931. A few odd specimens have been 
taken each year since. 
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Cochlomyia americana Cushing and Patton (Screw worm fly) 
developed as a pest in western Iowa during 1934. Knipling (1935) 
states this fly was not previously reported so far north. 


SIPHONAPTERA—Roudabush and Becker (Science, 1934) reported 
the Tropical rat flea (Xenopsylla cheopis Rothschild) from Ames. A 
large number of specimens were taken in 1934 but very few in 1935. 


HYMENOPTERA—A very interesting species is the Cicada Killer 
(Sphecius speciosus Drury) which I first noted at Ames in 1930. One 
very old specimen without year date is in the College Collection. This 
species has increased in numbers each year and even during 1935 nine 
specimens were collected one morning in August. It would be interest- 
ing to know if the low temperatures of winter affect it, or some other 
condition. 


HOW TO KNOW THE INSECTS, by H. E. Jaques. 140 pages, 251 figures. 
St. Louis, Mo., The John S. Swift Co., Inc. Planographed. $1.00. 


As the title suggests, this little book is an entomological primer and as such 
can be recommended for the use of natural science students or amateur collectors 
who have had little previous entomological training. The easy style of writing 
and the interesting manner in which insects are discussed makes the subject far 
more appealing to the prospective entomologist than is usually the case with 
books of this kind. 

How to Know the Insects is built around a simple key to the more common 
families of insects found in the Mississippi Valley. It has been written with 
special reference to the Insects of Iowa but should be helpful wherever insects are 
studied. In most instances the descriptions of families have been condensed to 
approximately seventy-five words and such technical terms as are used are defined 
in the index. More than 200 illustrations of common species appear in the key. 
When a specimen is found that closely resembles one that is pictured it is likely 
that it belongs to the same family. A discussion of the abundance of insects and 
importance of knowing them by their scientific names conditions the student to 
the task of using the key as the only certain way of identifying insects. 

“Directions for Collecting and Mounting Insects’’ inform the student as to 
where to look for insects, how to catch them and what methods to use in preparing 
them for permanent collections. The construction of various kinds of nets, traps, 
killing bottles, aspirators, beating umbrellas, pinning blocks, spreading boards, 
museum cases, as well as the preparation of insects labels, points, mounts, inflated 
larvae, paper containers and other basic operations of the collector are adequately 
described.—B. J. L. 
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IS WAX A NECESSARY CONSTITUENT OF THE DIET 
OF WAX MOTH LARVAE?! 


Mykora H. HaypbAK,? 


Division of Entomology and Economic Zoology, 
Department of Agriculture, University of Minnesota, 


Saint Paul, Minnesota 


The nutrition of the wax moth is of great interest since it is 
the only insect the larvae of which use bees wax as a normal 
constituent of their food. 

There are two kinds of wax moth known to beekeepers: the 
greater wax moth (Galleria mellonella L.) and the lesser wax 
moth (Achroia grisella Fabr.). Here we will consider only 
the nutrition of the former species. 

The greater wax moth is a serious menace to stored combs 
on which its larvae feed. Combs of weak colonies may also be 
destroyed since the bees are not able to keep the insect in check. 
The life history and the method of control of the wax moth are 
very well depicted by Paddock (1918, 1930) and the nutrition of 
the larvae is discussed in Metalnikov’s paper (1908). There- 
fore, interested readers are referred to the above mentioned 
article. 

Recently Dickman (1933) made an intensive study of the 
digestion of wax by the wax moth larvae and found that ‘‘about 
50 per cent of the wax passing through the digestive tracts of 
larvae is emulsified, digested and apparently assimilated.”’ 
He found, however, that the larval extracts have no effect upon 
bees wax. Nevertheless the experiments indicated that ‘‘active 
substances, probably esterases, are produced by micro-organisms 
inhabiting the digestive tracts of larvae, which cause marked 
changes in bees wax in vitro, and which might play an inter- 
mediate part at least in the digestion of wax by larvae.’’ This 
would suggest a kind of symbiosis similar to that in termites and 
in other insects. 

While working at the U. S. D. A. Bee Culture Laboratory 
at Washington, D. C., in the summer of 1931, the writer noticed 
that in combs not guarded by bees, wax moth larvae started 

1Paper No. 1368 of the Scientific Journal Series of the Minnesota Agricultural 
Experiment Station. 
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their feeding right in the middle of the pollen masses stored by 
bees in the cells. Subsequent observation confirmed this fact, 
since in stored combs containing large quantities of pollen larvae 
do not make long tunnels but complete their development in a 
very restricted area. It was noticed that combs containing 
various pollen substitutes were also affected only in parts where 
the pollen substitutes were deposited. Moreover, wax moth 
larvae devoured bee pupae when a virgin comb containing 
brood was kept in a constant temperature chamber. 

All these observations gave a suggestion that it is pollen or 
other materials which are sought by the wax moth larvae and 
that the burrowing in wax is really a secondary, acquired 
characteristic which serves as self-protection. In order to test 
this assumption a set of experiments were started by the writer 
in the fall of 1933 at the Apicultural Laboratory of the Uni- 
versity of Minnesota. 

METHODS 


Pint mason jars were filled to about two-thirds with the foods 
tried. Two sticks were placed on the surface of the food and a longer 
one against the side of the jar, in order to provide a place for the moths 
to rest and deposit their eggs. Each jar had copper wire screen cover 
of a very fine mesh, which was protected further by a piece of cotton 
cloth in order to prevent any escape of the hatched larvae. 

Cocoons of the wax moth were taken from infested stored combs 
and placed on the wooden bars and on the surface of the food to be 
tested. The jars were kept in a constant temperature chamber heated 
to 33° C. with humidity adjusted to 75 per cent, and were examined 
daily. After hatched larvae were noticed, the cocoons, the dead and 
the living wax moths were removed, because it was noticed that larvae 
devour dead moths. The larvae were allowed to grow and, in cases 
when all the food was consumed, new supply was added. After the 
first cocoons were made the larvae from them were taken for the determi- 
nation of the fresh and dry weights. In those jars where only a small 
number of larvae was present, all of them were left to pupate and were 
used for the study of the second generation. The time elapsed from 
the appearance of hatched larvae to the emergence of the first moths 
was considered as a complete cycle. The cocoons from the first genera- 
tion were placed in a new jar on the same kind of food and the second 
generation was reared in the same way as the first one. 


FOODS 


Combs containing pollen, old combs, and newly built combs were 
used as control. 

Pollen was fed as stored in cells of combs by bees. Clumps of pollen 
were carefully freed from all adherent wax and cocoon particles and 
placed in jars without admixture of any other food. 
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Other materials tried were: powdered dried yeast, corn flour, whole 
oats flour, whole wheat flour, meat scrap, standard wheat middlings, 
powdered standard alfalfa hay, fox meal, and 15 specially prepared 
mixtures consisting of various proportions of whole wheat flour, corn 
meal, dried yeast, meat scrap, skim milk powder, and wheat middlings. 

Foods were prepared in the following manner: equal parts of honey 
and glycerine were thoroughly mixed in a mortar and the tested food 
was added while mixing. The addition of the food continued until the 
mixture acquired a consistency of a moderately wet sand. With so 
prepared foods mason jars were filled as described. 

This procedure was adopted in order to prepare food which, according 
to its consistency, would closely resemble pollen stored in combs. 
Glycerine was used with an intention of preventing the drying and 
molding of the food. Asa matter of fact, there was no instance recorded 
when food became moldy, except in jars where combs with pollen and 
pure pollen from combs were fed to larvae. 


DISCUSSION 

The fact that insects can be reared on artificial media which are very 
different from their natural foods was demonstrated by several investi- 
gators, (Cook and Scott, 1933; Griswold, 1933; Michelbacher, Hoskins 
and Herms, 1932). Some old apiculturists as Huish (1817), Braun 
(1867) maintained that wax moth larvae devour combs in order to 
obtain pollen and other nitrogenous substances as cocoons, larval 
excreta, etc. Metalnikov (1908) produced growth of the larvae when 
the wax residue of old combs, moistened with a little water was fed to 
them. He suggested that the wax of combs is used by the larvae in 
order to obtain a necessary metabolic water. When the present 
manuscript was in preparation, Borchert (1935) published his investiga- 
tions on the nutrition of the wax moth larvae. He succeeded in pro- 
ducing adults from eggs when larvae were fed pollen as stored by bees 
in combs and the wax free residue of old combs. He could not obtain 
a satisfactory development on pollen collected from flowers and on a 
variety of other materials including various matters found in the 
apiary, foods, etc. Only honey-cake food produced a small wax moth. 

From the table (page 584) one can see that a satisfactory develop- 
ment of the wax moth may be obtained on a variety of foods. 

The weights of the reared larvae presented considerable variation. 
Nevertheless, the data, at least for the first generation, can be divided 
in two major groups: those which attained the weight of 200 mgm. or 
more, and those which weight was only over 100 mgms. Those larvae 
which reached a higher weight also showed a more rapid development 
than those of lower weight. Closer examination of the table shows that 
mixed foods gave the best growth which approximated that attained 
by the larvae on the normal food. It is especially true of those mixtures 
which contained powdered dried yeast (My, Mu, Me) or skim milk 
powder (Me, Ms, Mis). On the other hand, mixtures which contained 
meat scrap as one of the principal ingredients (Ms, Mio) did not give 
a satisfactory development. Although a large number of larvae 
thatched, few of them attained normal growth and the development 
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of the second generation was considerably retarded. It is of interest 
to note that the development of the second generation of larvae on 
mixture 8 was also retarded. The mixture contained, among other 
ingredients, two parts of meat scrap to one of skim milk powder. 


TABLE I 
CoMPOSITE TABLE OF RESULTS 


| | 
WEIGHT PER LARVA PER CENT | 


OF Mors TURE | DEVELOp- 
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The development of larvae of the first group proceeded in a normal 
manner. However, only in those jars which contained dried yeast 
mixtures a large quantity of web was produced corresponding to that 
produced on the normal food and the number of growing larvae was 
considerably higher than that in the jars containing no yeast admixture. 
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Larvae fed on foods which did not cause sufficient web production 
covered their tunnels and cocoons with excreta as does the lesser wax 
moth (Achroia grisella Fabr.) (Kunike, 1930; Metalnikov, 1908). 

As a rule, the time of the development of the wax moth larvae on 
good mixtures was faster than that on the normal food, containing wax. 
Nevertheless it was about equal to that of pure pollen. Borchert (1933) 
gives longer period of development for wax moth reared under artificial 
conditions (6214 days). However, he kept the larvae in a temperature 
chamber adjusted to a lower temperature (29° C.) and relative humidity 
(58-65%). 

In the present investigation, in general, the time of development 
was shorter than that reported by other authors. This was possibly 
partially due to the fact that the experimental animals were kept under 
higher temperature. Besides that there were large numbers of larvae 
present in most of those experimental jars which showed such a quick 
development. Asa matter of fact, it was noticed by Metalnikov (1908) 
that wax moth larvae, while segregated, are able to raise the surrounding 
temperature considerably and that the duration of the development 
depends on the temperature. A slower development of larvae in the 
second group might be partially due to the fact that only a few larvae 
were growing in those jars. 

However, this difference can not be explained only on the basis of 
difference in the temperatures. There were only few larvae growing 
in the jars of the second group although a large number of them hatched. 
It signifies that the food in itself played the most important role in the 
development of larvae. 

Not only the composition of food but its consistency is a determining 
factor in an adequate growth of the wax moth larvae. The food must 
be sufficiently soft and porous in order to cause a normal development, 
since young larvae do not easily penetrate the hard food. Thus when 
straight dried yeast mixture was used, the larvae did not develop at all 
because the food became so hard that the larvae could not bore in it. 
In order to make the dried yeast food more porous it was mixed with 
saw dust. First generation larvae developed very nicely in large 
numbers and many cocoons were made. However, most of the emerged 
moths showed deformities of wings, poor pigmentation, short antennae, 
and many of them had their front legs and heads glued together by 
pieces of the pupal skins. Larvae of the second year generation grew 
well, made cocoons, but only one abnormal moth emerged. When 
the cocoons were opened, dead pupae in stadia just before emergence 
were found in them. In one case when such a cocoon was opened a 
living moth with deformed wings was found protruding its ovipositor 
as if trying to lay eggs. Head and legs of this moth were glued to the 
pupal skin. Yeast in itself was found to be a satisfactory food for 
rearing of insects (Haydak, 1933). Yeast protein is rich in all the 
essential amino-acids and vitamin B, which is recognized as an important 
food constituent for the insect development (Sweetman and Palmer, 
1928). Apparently there was some other factor or factors absent 
which caused a faulty development of the wax moth. These factors 
are being studied at present. 
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When we look at the average protein, fat, carbohydrates, and ash 
content of foods of the first and the second weight groups, excluding 
dried yeast and meat scrap mixtures (Table II) we can see that there is a 
difference in the qualitative composition of the foods of those groups. 


TABLE II 


APPROXIMATE COMPOSITION OF Foops UsgepD IN THE EXPERIMENT: 
GIVEN AS PERCENTAGES. 


























Protein | Fats | ee Ash 
Group I— 
Average (computed). ......0cccciseces 22.0 4.1 57.7 8.4 
Group II— 
Yeast (Buchanan & Fulmer, 1928)..... | 60.0 9.2 | 36.0 . 
Mixtures—Average (computed)....... 23.2 4.7 53.1 12.0 
Grain and plant foods— 
Average (computed)............... 13.1 3.7 69.7 3.6 





Moreover, the character of the food constituents is significantly different. 
The nutritive media of the first group incorporate food materials con- 
taining proteins in which all the essential amino-acids are well rep- 
resented (yeast, milk proteins), while the main representatives of the 
grain proteins are rather poor in those essential elements. This, in 


TABLE III 


Amino-AcIDs OF SILK AND Foop PROTEINS, GIVEN AS PERCENTAGES 








| Glycine | Alanine Tyrosine 
Silk fibioin (Mitchel & Hamilton, 1929)... 40.5 25.0 11.0 
Yeast (Buchanan & Fulmer, 1928)......... 5.0 10.0-15.0 2.0 
Casein (Mitchel & Hamilton, 1929)....... 0.5 1.8 6.5 
Gliadin (Wheat) (Mitchel & Hamilton, 
EERE Ehppen mie 00 | 20 3.50 
0.0 | 9.8 5.88 


Zein (Corn) (Mitchel & Hamilton, 1929). . 


connection with the lower protein content of the grain foods probably 
brought about the difference in the results obtained, since the ingestion 
of the necessary food elements per volume intake might have been | 
smaller than was required. It is possible that some other factors, as 
in the case of dried yeast and meat scrap, played more or less important 
role in the development of the larvae of the second group. 
Low production of web in the jars of the second group and in those 
of the first which did not contain yeast admixture could be explained 
also on the basis of the deficiency of amino acids essential for the silk 
formation (Table III). 
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The behavior of the wax moth larvae was characteristic for each 
group. The behavior of larvae reared on the good mixtures did not 
differ in any respect from that reared on natural foods. Larvae growing 
in jars containing less efficient foods did not show such vitality as those 
of the former group. 

Entirely apart stands the development of wax moth larvae on pure 
virgin combs. Many larvae hatched in the jar containing this food, 
nevertheless only few of them showed slight growth. They reached 
a length of about 1 cm. and could be seen for several months afterwards 
without any appreciable change in their size. The last larva died 280 
days after the start of the culture. There was an insignificant amount 
of web produced which was only enough to keep broken wax particles 
loosely together. 

The writer suggests the following mixture for the raising of wax 
moth larvae under artificial conditions: 


Free COMM INOGD cise seccnscencccnes .4 parts by weight 
Whole wheat flour................00% .2 parts by weight 
SO INTE SUTIN PWD ove cccecciccasetceuss 2 parts by weight 
Powdered dried yeast................+. l part by weight 
Standard wheat middlings............. 2 parts by weight 


All the ingredients must be thoroughly mixed before incorporating 
them in the honey-glycerine mixture. Jars must be filled with this 
food in such a manner that there should be some empty spaces between 
clumps of food in order to give the larvae a greater surface to work on. 
This mixture is being used at the University of Minnesota for the rearing 
of large quantities of the wax moth larvae for various experimental 
purposes and has been found to be entirely satisfactory. 


SUMMARY AND CONCLUSIONS 


An experiment was described indicating that wax is not 
essential constituent of the food of the wax moth larvae, since 
the latter were successfully reared to the adult stage for two 
generations on a number of media which did not contain even 
traces of wax. 

A deficiency in the development of the wax moth was 
observed on a food consisting of powdered dried yeast mixed 
with sawdust. 

The best development of wax moth larvae was achieved 
on foods having liberal supply of all the essential food constitu- 
ents as applied to rats. 

A formula of an adequate food for rearing of wax moth 
larvae is given. 
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STATISTICAL METHODS IN BIOLOGY, MEDICINE, AND PSYCHOLOGY, 
by C. B. DAVENPORT AND MERLE P. EKAs. Pages i-xii and 1-216, 26 text 
figures, 23 reference tables. Fourth, completely revised, edition, 1936. 
John Wiley & Sons, Inc., New York. Price, $2.75. 

This little book might well be called a handbook of statistics and should be 
helpful to entomologists in the same way that the Handbook of Chemistry and 
Physics is helpful. Statistical symbols, formulae, and tables that might be useful 
to entomologists and other biologists are brought together in a convenient small 
volume. Definitions, directions for computations and examples are given. This 
book is not the answer to the entomologists’ prayers for a book that will enable 
them to design experiments for efficient statistical analysis, but for those who have 
acquired an understanding of the principles of variation and probability and know 
what statistical methods should be applied to their problems, it should not only 
be convenient for reference, but like the list of approved common names of insects, 
might be considered a list of approved symbols and formulae, which, if used con- 
sistently, would alleviate the confusion now existing in the minds of entomologists. 
For example, the entomologist wonders whether he should use the probable error 
or the standard error of the mean and whether he must specify the one he chooses. 
The authors believe that the standard error will replace the probable error in 
time, but while both are being used they suggest that the probable error be 
preceded by the sign + and the standard error by the sign =. 

This book would be more helpful to entomologists dealing with dimentional 
statistics than to those who are concerned with variation in percentage mortality. 
A table of Bliss’ probits was not included in the book. A bibliography of 117 
tables is given.—F. L. C. 





VARIATIONS OF SEASONAL CYCLE IN THE 
GENUS TABANUS! 


H. H. SCHWARDT, 
University of Arkansas 
Fayetteville, Ark. 


Most nearctic species of Tabanus of which the life history 
is known, require approximately a year for development from 
egg to adult. Only two species are known to be capable of 
completing the cycle during the same summer they hatch, 
and two others occasionally require the most of two years for 
completing the immature stages. Data presented herewith 
show variations that sometimes occur in the life histories of 
Tabanus atratus Fabr., T. lineola Fabr., and 7. stygius Say, 
and the apparently definite seasonal cycles of 7. sulcifrons 
Macq., JT. lasiophthalmus Macq., T. benedictus Whit., T. 
trimaculatus P. de B., and T. costalis Wied. 

Variations in the rate of larval development in Tabanidae 
have been observed by Hine (2), Stone (4), Mitzmain (3), 
Cameron (1), and others. Hine, while rearing a series of 7. 
lasiophthalmus, observed that 25 days after hatching, the 
larvae varied from 3 to 7 mm. in length. He also noted that 
the single adult which he reared from the lot emerged two 
months earlier than the usual time for field emergence of the 
species. Though unsuccessful in rearing Tabanus stygius from 
egg to adult, Hine concluded from his observations that the 
species required the greater part of two years for completing 
the cycle. Stone records a variation in length of 3 to 6 mm. 
in ten day old larvae of 7. atratus. Mitzmain working on 
T. striatus Fabr. in the Philippines, and Cameron working 
on various Canadian species, have made similar observations 
on rate of larval growth. 


Tabanus atratus—A life history study of T. atratus begun with 
larvae which had hatched June 20, 1930 showed that the species may 
require from two months to over a year for development from egg to 
adult. The larvae were kept under apparently uniform conditions 
and each was given an excess of the same food. However, within 
two weeks it became evident that there was little uniformity in rate 
of growth. The first larva pupated forty-nine days after hatching, 


1Research paper No. 418, Journal Series, University of Arkansas. 
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and three more transformed within the following 30 days. The remain- 
ing larvae overwintered and twenty of them survived to pupate during 
the following summer, the slowest one requiring 410 days. 

Larvae of T. atratus reared at a continuous high temperature will 
produce adults in mid-winter, but larvae which have been exposed to 
freezing weather apparently must delay pupation till summer even if 
continuous high temperatures occur immediately following the freezing. 
A series of larvae which hatched July 25, 1932, was kept in an incubator 
at 85°+ 2° F. and fed uniformly. These larvae grew fairly rapidly and 
produced normal adults of both sexes during the following winter, the 
first of twelve adults emerging November 23 and the last January 31. 
Of the few remaining larvae none lived until the following spring. 
Since rearing at constant high temperature prevented hibernation it 
seemed possible that larvae collected in the field during mid-winter 
might pupate considerably in advance of the normal time if kept at 
high temperatures. Accordingly from past rearing records on collected 
larvae a series of twenty-nine records was selected, all for larvae collected 
in the field during December, January, or February, and reared at 70° 
to 80° F. Though many were full grown when collected no adults 
were produced before the normal time for field emergence. Two 
emerged May 17, and the remaining twenty-seven during the period 
of June 14 to September 13. Still more extreme is the instance of a 
larva collected September 29, 1930, which remained in the larval stage 
approximately nineteen months, finally producing an adult June 6, 1932. 

Tabanus sulcifrons——In marked contrast to the erratic temperature 
responses of 7. atratus, the autumn horse fly, T. sulcifrons, appears 
’ to conform to a definite seasonal cycle. Field emergence of T. sulcifrons 
normally occurs during August and September. Oviposition begins 
about August 15 and egg masses can sometimes be found as late as 
October 15. The larvae make very little growth before cold weather 
requires them to hibernate. Emerging from hibernation in April they 
feed until late summer before pupating. Individuals reared in the 
insectary have invariably followed this seasonal cycle. In October, 
1934, several hundred larvae from one egg mass were divided into two 
lots, one to be reared under outdoor conditions, the other indoors at a 
temperature which varied from 70° to 80° F. All were fed uniformly 
for one month, after which the outdoor lot was allowed to hibernate. 
The indoor lot was kept in a heated laboratory and fed twice a week 
throughout the winter. They grew fairly rapidly and by April all 
were large and several appeared to be full grown. None, however, 
had pupated. In April the outdoor lot was taken from hibernation 
and both lots were placed in the insectary for the summer. At this 
time individuals of the outdoor lot were still only slightly larger than 
newly hatched larvae. During the summer both lots fed, the outdoor 
series growing while the already grown indoor series remained approxi- 
mately the same size. By August 15 it would have been impossible 
to separate the two lots except by the labels on the cages. The first 
pupae were formed in the outdoor lot but pupation in the indoor series 
soon followed. Seventeen larvae representing both series failed to 
pupate and are still active (December 18, 1935). 
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Larvae of T. sulcifrons collected in the field produced adults some- 
what earlier than those reared from eggs. Of 36 collected larvae which 
have been reared to the adult stage, 15 emerged in July, 18 in August, 
and 3 in September. 

Several other species of Tabanus are apparently bound to a definite 
seasonal cycle. From a series of T. stygius which hatched June 14, 
1932, three males emerged during May, 1933. The remaining larvae 
hibernated a second winter, and finally produced fifteen adults (9 males, 
6 females) during June, 1934, after a larval period of nearly two years. 

Tabanus lasiophthalmus is apparently a spring species. It has been 
taken on April 11, the earliest collection date for any species of Tabanus 
in Arkansas. An egg mass which hatched May 11, 1933, produced 31 
adults, all of which emerged during May, 1934. Twenty-three of the 
31 adults emerged during the ten day period between May 10 and 
May 20. A few larvae which failed to pupate died soon afterward. 

Tabanus benedictus, like T. sulcifrons, carries on its adult activity 
during late summer and fall. Larvae from an egg mass which hatched 
August 10, 1933, produced forty-two adults during late July and 
August, 1934. 

Tabanus costalis has invariably required a year for development 
from egg to adult when reared in the insectary. Emergence is scattered 
over the period from May to October in the field. For thirty-one reared 
individuals the emergence date varied from July 8 to September 1. 

Tabanus lineola may have a larval stage of only 29 days, and can 
develop from egg to adult in 37 days, the shortest known cycle for 
any Nearctic species of Tabanus. However, from a series of larvae 
collected during December, January, February, March, and reared at 
70°-80° F. no adults emerged before the June 10 following. 

Tabanus trimaculatus always spends approximately a year in the 
immature stages and in Northwestern Arkansas usually emerges in 
June. Larvae which hatched June 23, 1930, produced adults between 
June 7 and June 28, 1931. 


SUMMARY 


Life history records show that Tabanus lineola and T. atratus 
can develop from egg to adult during one summer, though 
the latter usually requires a year. TJabanus sulcifrons, T. 
costalis, T. lasiophthalmus, T. benedictus, and T. trimaculatus 
all require approximately a year for development. Tabanus 
stygius usually requires approximately two years for develop- 
ment, but certain individuals emerge after spending only one 
year in the immature stages. Rarely an individual of 7. atratus 
will hibernate two winters before producing the adult. 

It is not the purpose of this paper to offer explanations for 
the variations of seasonal cycle reported. It is evident, how- 
ever, that few general statements can be made concerning the 
seasonal history of species of Tabanus. The effects of temper- 
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ature on a given species can best be determined by rearing the 
species. Control measures, when evolved, will need to be 
adapted carefully to each species, or to each group of species 
exhibiting common seasonal behavior. 
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AN ECONOMIC STUDY OF THE FOOD OF THE RING-NECKED PHEAS- 
ANT IN SOUTH DAKOTA, by H.C. SEVERIN 252 pages, mimeographed. 
State College of Agriculture and Mechanic Arts, Brookings, South 
Dakota. 1933. 

Reports of crop damage in South Dakota by the Ring-necked pheasant led to 
a detailed analysis of the food contained in the crops and gizzards of 285 birds 
killed in representative areas of the state and at various times of the year. 

Most of the food contained in the alimentary tracts was seeds of which 116 
species were determined. The bulk of these belonged to the grass family, and 
seeds of the Compositae, Polygonaceae, Rosaceae, Leguminosae, Solanaceae, 
Violaceae and Caperfoliaceae made up most of the remainder. Approximately 
26 percent of the seeds were useful, 35 percent were neutral and 39 percent were 
harmful to man. 

Nearly all of the animal matter found consisted of insects. Of the 676 
Orthoptera, 431, representing 17 species were grasshoppers; 230 individuals, 
representing 3 species were crickets and 15 individuals were either katydids or 
meadow grasshoppers. Of the 541 Coleoptera representing 13 or more families, 
two percent were useful, 59 percent were not of economic importance and 35 percent 
were harmful. The ground beetles were most numerous and were followed by the 
Chrysomelidae, Curculionidae, Scarabidae and Elateridae in that order. A total 
of 240 cutworm larvae, 56 miscellaneous caterpillars, 9 adult Lepidoptera and 
2 pupae were found. Of the 392 Hymenoptera, 97 percent were harmful. Only 71 
Hemiptera were found, of which 37 percent were injurious, 38 percent were neutral 
and 10 percent were useful. Other animal food consisted of a few snails, millipedes 
and spiders. 

Although the pheasant may become harmful at certain times of the year it 
probably does as much good as harm in South Dakota.—B. J. L. 





THE BIOLOGY OF LESCHENAULTIA EXUL TOWNSEND, 
A TACHINID PARASITE OF MALACOSOMA 
AMERICANA FABRICIUS AND MAL- 
ACOSOMA DISSTRIA HUBNER'! 


Henry A. BEss 


The leaf-ovipositing tachinid fly Leschenaultia exul Town- 
send, included in Group II of Pantel’s classification, is a com- 
mon parasite of Malacosoma americana Fab. and M. disstria 
Hbn. in the northeastern part of the United States. From a 
number of collections of these tree-defoliating caterpillars made 
in the above area during the past twenty years it has been noted 
that this fly was one of the most prevalent parasitic species upon 
these pests (Schaffner and Griswold, 11). 

The biological investigations presented in this paper were 
made by the writer during 1933, 1934 and 1935. 


SYNONYMY 


The synonymy of the Genus Blepharipeza Macquart as given by 
Aldrich? is as follows: Blepharipeza Macquart, Dip. Exot., II, 3, 54, 
1843; Rileya Brauer and Bergenstamm, Zweif. d. Kaiserl. Mus., VI, 121, 
1893; Rileymia Townsend (for Rileya B. B.), Ent. News, IV, 277, 1893; 
Parachaeta Coquillett, Revis. Tachin., 123, 1897. 

Townsend and Aldrich (according to Webber) agreed that the Genus 
Blepharipeza Macquart is a synonym of the Genus Leschenaultia 
Robineau-Desvoidy. The latter genus was described by Robineau- 
Desvoidy in 1830 (10). 

The synonymy of Leschenaultia exul Townsend is not clear. This 
species has been considered as synonymous with L. adusta Loew by 
Coquillett (3) and listed by Aldrich (1) as such. However, Townsend 
(17) described it as a species distinct from adusta Loew. Mr. R. T. 
Webber, who has worked out an unpublished key for separating the 
New England species of this genus, considers adusta Loew and exul 
Townsend as distinct species. He separates the two species as follows: 
‘Sides of face below the frontal row of bristles with a few scattered ones, 

sides of front with weak bristles; second abdominal segment often with a 

ROW TE COR TNR 6 oe ove dnc cccccncnsdsctcccexncucsesaces adusta Loew 
‘Sides of face below the frontal row of bristles thickly bristly; sides of front 


with many strong bristles; second abdominal segment without discal 
ROI, os 6.5 Sac ooo od ba tnnnsds Weaceeas Aaiaaaeaee exul Townsend’”’ 


Mr. C. W. Collins, formerly of the Gipsy Moth Laboratory, Melrose High- 
lands, Massachusetts, and his entomological co-workers at that station, have 
given the writer generous co-operation. He is especially indebted to Messrs. 
R. T. Webber and P. B. Dowden, of the above laboratory, and Dr. Alvah Peterson, 
of the Ohio State University. 

2Numbers in parentheses refer to the bibliography at the end of the paper. 
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GEOGRAPHICAL DISTRIBUTION 


Leschenaultia exul Townsend is generally distributed throughout 
the northeastern part of the United States. Little is known of its dis- 
tribution elsewhere. The specimen from which the species was described 
was taken in New Hampshire. Many specimens of this species have 
been obtained from collections of Malacosoma americana Fab. and M. 
disstria Hbn. made in the northeastern part of the United States, and 
reared at the Gipsy Moth Laboratory, Melrose Highlands, Massa- 
chusetts. Mr. Webber has identified specimens as Leschenaulltia exul 
Townsend reared from collections of the above hosts made in Con- 
necticut, Delaware, Massachusetts, Maine, Nebraska, New Hamp- 
shire, New Jersey, New York, Pennsylvania, Rhode Island, South 
Carolina, and Ottawa, Canada. 

Specimens representing the Genus Leschenaultia have been taken 
from Canada to Brazil. 


HOST RELATIONSHIPS 


The hosts of Leschenaultia exul are not given in any of the published 
literature consulted, however, this tachinid was reared frequently from 
the collections of Malacosoma americana and M, disstria, but from none 
of the other numerous species tabulated by Schaffner and Griswold (11).’ 
The above authors record the other three New England species of this 
genus from the following hosts: L. adusta Loew from Halisidota caryae 
Harr., H. tessellaria S. A., H. harrisii Walsh, and H. maculata Harr.; 
L. fulvipes Bigot from Hemileuca maia Dru. and H. lucina H. Edw.; L. 
leucophrys Wied, from Hyloicus chersis Hbn., and Paonias excaecata 
S. A. The results of these rearings indicate that the various species of 
Leschenaultia are quite specific in their host relationships. 


ECONOMIC IMPORTANCE 


Leschenaultia exul is only one of the numerous parasites which have 
been reared from the American and forest tent caterpillars in New 
Fngland (Schaffner and Griswold, 11). Nevertheless, it may be con- 
sidered one of the most important parasites attacking these pests in 
New England. 

The caterpillars of Malacosoma americana were very numerous on 
the wild cherry trees in the vicinity of Boston, Massachusetts, during 
the spring of 1933, 1934 and 1935. About 2,000 M. americana larvae 
were collected from wild cherry trees in a heavily infested area in 
Melrose, Massachusetts, on May 27, 1933, and reared for parasitic 
records. Fifty Leschenaultia exul puparia were obtained from the above 
collection, indicating a parasitization of approximately 2 per cent by this 
tachinid. On May 25, 1934, about 2,000 M. americana larvae were 
collected from the same area as in the preceding year, the wild cherry 
trees being almost completely defoliated again. Seventy-five Leschen- 
aultia exul puparia were obtained from this lot, indicating a parasitization 
of approximately 3 per cent. 


8Listed by them as Blepharipeza exul Townsend. 
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A collection of 150 larvae of Malacosoma disstria made by Mr. C. W. 
Collins in Limerick, Maine, on June 6, 1934, and reared by Mr. Schaffner 
at the Gipsy Moth Laboratory, produced 35 puparia of Leschenaultia 
exul. These data indicate a parasitization of about 23 percent by this 
tachinid parasite, which is high when the heavy infestation of the host 
is considered. Mr. Collins states that the infestation where the collec- 
tion was made was sufficiently heavy to cause complete defoliation in 
many small areas within the general area. 


METHODS 

The biological rearings of Leschenaultia exul in 1933, 1934 and 1935 
were from Malacosoma americana larvae. Within the laboratory field- 
collected females of the parasite deposited eggs upon foliage which was 
later ingested by the aforesaid host larvae. 

The flies were confined in glass-covered wooden cages 5.9’’ x 7.9’’ x 
3.9”. In each cage was placed a piece of loaf cane sugar, a piece of 
sponge containing honey water, and cherry foliage with the basal ends of 
the twigs in water. Care was taken to keep the food and foliage fresh 
at all times. 

Freshly collected flies did not oviposit readily unless the tips of the 
leaves were clipped or host larvae placed within the cage. After ovi- 
position was obtained from a group of individuals it was found unnec- 
essary to clip the foliage, or to have host larvae present, to get further 
oviposition. 

Parasitization was obtained by feeding host larvae foliage on which 
Leschenaultia exul eggs had been deposited. Individual host larvae were 
usually fed about six eggs on a small piece of foliage. Each larva was 
confined in a metal box about two inches in diameter and about one 
and one-half inches in depth. A piece of moistened paper toweling was 
placed in the bottom of each box to prevent the small pieces of foliage, 
on which the eggs had been deposited, from drying out before they 
were eaten. In many instances to insure immediate ingestion of the 
eggs the host larvae were starved for one day. 

In general the caterpillars which had eaten the egg-infested foliage 
were removed daily from the individual metal boxes and placed in 
one-gallon glass jars which contained about two inches of loam soil. 
Over the soil was placed a piece of paper toweling which was removed 
with the frass daily. The jars were covered with paper toweling which 
was held in place with a rubber band. By moistening the paper covers 
once or twice daily the foliage within did not dry out appreciably. 

The best results were obtained by making morphological studies of 
the larvae of the parasite immediately after dissection from host larvae. 
Permanent mounts of parasite larvae were made on microscope slides 
either in Liquid de Faure‘ or balsam. Modeling clay was used under 


‘This is a mounting medium which has become popular at the Gipsy Moth 
Laboratory within recent years. The formula is as follows: 
Gum arabic 
Chloral hydrate 
Glycerine 
Distilled water. ; 
Chloralhydrate of cocaine 
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the corners of the cover slips to aid in the orientation of the specimens. 
Weights placed on the cover slips flattened and held the specimens in 
the desired position until the mounting media had set. 

Difficulties were encountered in overwintering the puparia. At the 
Gipsy Moth Laboratory better results have been obtained with this 
species by overwintering the puparia in sawdust within Plaster of Paris 
bottomed containers. These containers were stored on wire screening 
over water in a large vessel. Twenty to twenty-five per cent emergence 
was obtained by the writer by following the above methods. 

In making illustrations for this paper a Camera Lucida was used to 
draw in the outlines and put in the larger parts, but the more minute 
details were put in free hand with the aid of a compound microscope. 


DESCRIPTION OF STAGES 


Adult—The original description of Blepharipeza exul Townsend (17) 
is from a female and is as follows: 

“Eyes light brown; frontal vitta light brown, with a reddish tinge; 
sides of front cinerous; face and cheeks silvery; facial ridges bristly half 
way up, sides of fron bristly, sides of face bristly below frontal bristles; 
antennae blackish, first two joints and base of third rufous, arista 
blackish; third antennal joint little more than twice as long as the 
elongate second joint; proboscis blackish, labella large, brownish; palpi 
rufous black bristly, rather stout; occiput silvery gray, hairy. Thorax 
blackish, faintly silvery pollinose, with five narrow black vittae, the 
outer pair obsolete in front; scutellum brownish-rufous, as is also the 
thorax on the hind margin and sides posteriorly. Abdomen dark 
rufous, a median broad vitta and posterior margins of segments black. 
Legs black, tibiae rufous, femora silvery on outside, especially front 
ones; claws and pulvilli somewhat elongate, the pulvilli tawny whitish. 
Wings grayish-hyaline, yellowish brown at base; hind cross-vein strongly 
sinuate; tegulae brownish-fuscous, halteres tawny-brownish. 

“Length of body, nearly 10 mm.; of wing, 94% mm. 

“Described from one specimen; New Hampshire (C. W. Johnson). 

“This species differs from B. adusta principally in the rufous basal 
joints of antennae, the rufous tibiae, and the brownish wing bases and 
tegulae. Seven specimens from N. Y. (Comstock) are perhaps this 
species. They are 10-134 mm.; the antennae are black, inclining to 
rufous at base; the frontal vitta brown; the cheeks, sides of face and 
front much less bristly. The females have two orbital bristles, and the 
males have claws well elongated.” 

Egg—The microtype egg (Fig. 1) measures about 0.24 mm. x 0.14 
mm. The egg, dark gray in color, appears to be ovoid in shape when 
viewed from above, but in reality it is flat on the ventral side. The 
chorion of the upper rounded portion is heavily pigmented, but the lower 
surface is membranous and transparant. With high magnification the 
opaque portion of the chorion presents a fine punctuation. Beneath 
the chorion, enclosing the embryo, is a very tough vitelline membrane. 
A thin layer of gelatinous adhesive substance can be observed on the 
foliage surrounding the egg, causing the egg to adhere to the foliage. 
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First-Instar Larva—The first-instar larva (Fig. 2) freshly hatched, 
but still within the oesophagus of the host, measures about 0.37 mm. in 
length and 0.18 mm. in width. It increases in size enormously during its 
development, becoming about 6.0 mm. in length and 1.88 mm. in width 
when full grown. It is moderately elongate, tapering rather abruptly 
posteriorly but more gradually toward the anterior extremity. The 
larva is composed of the pseudocephalon, three thoracic segments, and 
eight abdominal segments. The transparant cuticle bears bands of 
minute dark spines. Segment I has on its anterior margin a band of 
spines which is continuous except for a short space in the pleural region. 
On the dorsum the spines are heavy and appear so close together that 
they form a dark tuft dorsal to the mouth. Segments II and III have 
completely encircling bands on their anterior margins, but the band on 
segment II is heavier than the one on segment III. On segment IV 
(first abdominal) the anterior band is broken in the pleural region. 
Segments V, VI and VII have bands composed of four to six large spines, 
along with a row of small spines, on their anterior margins in the ventral 
region. The eighth, ninth and tenth segments have anterior bands of 
spines, and also posterior bands, in the ventral region. The spines on 
the anterior margins are directed caudad, while those on the posterior 
margins are directed cephalad. Figure 2 indicates the arrangement and 
comparative size of the spines. 

The bucco-pharyngeal armature, or mouth-hook, is shown in Figures 
4 and 5, and therefore needs no detailed description. In this instar 
there is an unarticulated median tooth with a heavily pigmented anterior 
portion. The basal lobes of the armature of a freshly hatched larva 
appear quite different from those of a full-grown larva (fig. 5) due to 
progressive sclerotization. The salivary-gland plate, containing two 
small apertures near the anterior extremity, lies ventrad to the basal 
portion of the median tooth. This plate is approximately 0.02 mm. in 
length and 0.012 mm. in width. 

The larva is metapneustic in this instar. The two posterior spiracles 
open on the last abdominal segment considerably dorsad of the longi- 
tudinal axis. The felt-chambers are represented in figure 3. The ratio 
of the length to the diameter is approximately one to one. 

Sensorial organs were observed on the pseudocephalon and the last 
abdominal segment. They are minute in this instar but the ones 
observed seemed to be similar in appearance and location to those found 
on the third-instar larva, which will be described in detail later in this 
paper (p. 598). In the first-instar the antennae measure about 0.004 
mm. in length and width, while the sensorial plates of the pseudocephalon 
are about 0.008 mm. in diameter. 

Second-Instar Larva—The second-instar larva (fig. 7) measures about 
4.5 mm. in length and 1.2 mm. in width when first formed. A full- 
grown second-instar larva is approximately 9 mm. in length and 3.2 mm. 
in width. The posterior extremity is truncate in this instar rather than 
rounded as in the preceding one. The cuticle is colorless and transpar- 
ent. The spines are more numerous on the second-instar larva than the 
first, but individually they are far less conspicuous due to less pigmen- 
tation. Spines are absent from the pseudocephalon as in the preceding 
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instar. The first four segments are armed with encircling bands of 
spines on their anterior margins. On segments V to IX inclusive, the 
spination on their anterior margins varies in different individuals. 
Usually the anterior band on segment V appears continuous, but the 
spines are less dense in the pleural region. On segments VI, VII and 
VIII the anterior band may or may not extend to the dorsum, but in 
either case the spination is rather light or intermittent in the pleural and 
dorsal regions. Segments LX and X bear spines on their anterior mar- 
gins in the ventral region only. Spination on the posterior margins of 
the segments first appears as a lateral patch on segment IV, and occurs 
in an increasing amount on each segment progressing posteriorly. On 
segment V the posterior band encircles the larva except for the dorsum. 
The posterior bands completely encircle segments VI to X inclusive. 
There are no spines on the anterior margin of segment XI, but there are 
15 to 20 rows of spines located posteriorly which are directed cephalad. 
Immediately below the posterior spiracles or stigmata on the last seg- 
ment are 12 to 15 rows of spines which are directed in a somewhat out- 
ward direction. The spines located on the anterior margins of the 
segments are directed caudad, and those on the posterior margins 
cephalad, as in the preceding instar. 

The bucco-pharyngeal armature (fig. 9) in this instar terminates in 
a pair of elongate curved lateral or mandibular hooks instead of a single 
median one as found in the first instar larva. The mandibular hooks are 
considered by Thompson (15) to be homologues of the small lateral 
plates of the first-instar larva. 

There are no anterior spiracles in this instar. The posterior spiracles 
or stigmata are located in the dorso-pleural region near the apex of the 
posterior extremity of the larva. They are much larger than those of the 
first-instar larva, and show differentiation into three distinct papillae. 
The felt-chambers are quite robust in this instar, the ratio of length to 
diameter being less than one. 

The sensorial organs are about twice as large as those on the first 
instar larva. The sensory organs on the pseudocephalon are conspic- 
uous, and those on the last segment can be readily observed under high 
magnification. 

Third-Instar Larva—The third-instar larva (fig. 10) is quite variable 
in size. The minimum and maximum measurements recorded are 9.5 
mm. to 14.8 mm. in length and 4.1 mm. to 7.3 mm. in width. The larva 
is robust, presenting a wrinkled appearance under close observation. 
The pseudocephalon is armed with a few posteriorly directed spines 
located laterally to the mouth orifice. Segments I to VIII inclusive, 
have completely encircling bands of spines on their anterior margins. 
The anterior band of segment IX fades out in the upper pleural region, 
but becomes distinct again on the dorsum, while on segment X it is 
present only in the ventral region. The width of the anterior bands of 
spines on the first three segments is nearly uniform, but the bands on 
the abdominal segments are wider on the venter where they cover the 
pseudopodia. There are no spines on the posterior margins of the first 
three segments; however, segment IV has a few, and the number on 
each segment increases proceeding posteriorly. Segments V, VI and VII 
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have posterior bands in the ventral and lower pleural regions only. The 
posterior band on segment VIII is present on the dorsum and venter, 
but fades out in the upper pleural region. On segments IX and X the 
bands completely encircle the larva. The spines forraing the bands on 
the posterior margins are directed cephalad; whereas those on the 
anterior margins are directed caudad. Segment XI has approximately 
21 rows of spines which encircle the segment and project cephalad. 
Both above and below the posterior spiracles or stigmata are 10 to 12 
rows of spines which project in a more or less outward direction. 

The bucco-pharyngeal armature (fig. 11) is much heavier in this 
instar than in the preceding one. Two articulations are present; one 
between the anterior region and the intermediate region, the other 
between the intermediate region and the basal region. 

There are no anterior spiracles present, however, a branch or stub 
of the tracheal system can be observed in the pleural region of segment I. 
The posterior spiracles or stigmata (fig. 12) are located near the apical 
extremity of the last segment in the dorso-pleural region. Each spiracle 
is located in a heavily sclerotized plate which has three respiratory slits. 

Conspicuous sensory organs are located on the pseudocephalon. The 
antennae are convexities which protrude from the anterior portion of 
the pseudocephalon. They are about 0.032 mm. in diameter at the 
base. On the basal portion of the antennae is a small circular sensory 
pit. A sensorial plate containing several sensory pits is located imme- 
diately below each antenna. This plate is about 0.032 mm. in diameter. 
Within the sensorial plate are two conspicuous pits approximately 
0.004 mm. in diameter, and also ten or more smaller pits. Sensory organs 
have been observed on all segments of the body. Two distinct types of 
sensory organs are represented; one is a bulbous evagination containing 
a finger-like hair centrally located, the other is a circular plate containing 
a circular pit. Segment XI bears five pairs of sense organs of the sensory 
hair type and four pairs of the sensorial pit type (fig. 13). There are two 
large sensorial organs of the sensory hair type located on the eleventh 
segment in the circular unspined area ventrad to the stigmata. These 
two are about 0.048 mm. in diameter at the base and the sensory hairs 
about 0.004 mm. in diameter, and approximately 0.016 mm. in length. 
Each segment from I to X inclusive, has one pair of the sensory hair 
type of sense organs located in the lower pleural region. There are six or 
more pairs of sensorial organs of the circular pit type located at fairly 
regular intervals on each segment from I to X inclusive. Each segment 
has a dorsal and a ventral pair of sense organs of the circular pit type 
which are larger than the others. 


Puparium—The puparium measures about 8.5 mm. in length 
and 4.3 mm. in width. The minimum and maximum measurements 
obtained were 7.0 mm. to 10.8 mm. in length and 3.6 mm. to 5.6 mm. 
in width. The light to dark reddish brown, or almost black puparium 
has a dull finished surface with a distinct banded appearance due to the 
spination bands. The puparial wall is thick and heavily pigmented. 
The respiratory prothoracic cornicles are well developed. There are no 
anterior spiracles present. The posterior spiracles, or stigmata, are 
located slightly dorsad of the longitudinal axis, just anterior to the pos- 
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terior extremity. The round stigmal plates are slightly raised above the 
surface. Each stigmal plate has three respiratory slits, each of which is 
located at the top of a well defined ridge. The molting scar, or button, 
is large and round. Below the stigmal plates is a conspicuous rounded 
protuberance with a median depression, the basal portion of the pro- 
tuberance being somewhat diamond-shaped in outline. 


BIONOMICS 


Seasonal History—Leschenaultia exul overwinters as a pupa within a 
puparium in the soil. The adults emerge in April and early May in the 
vicinity of Boston, Massachusetts. According to the records covering 
the rearings of this species at the Gipsy Moth Laboratory for the past 
twenty years, the earliest date of emergence from laboratory over- 
wintered puparia was April 20, and the latest May 8. However, Mr. 
Webber has a record of the collection of an adult of this species in 
Melrose, Massachusetts, on April 16, 1916. The length of time after 
emergence before oviposition is about two or three weeks. Oviposition 
must occur for a period of five or six weeks for flies deposited eggs in the 
laboratory as late as June 17. Records indicate that the activity of the 
species is confined to the period between April and July in the Boston 
area. Rearings of Malacosoma disstria larvae from Limerick, Maine, 
indicate that the parasite is approximately two weeks later in its devel- 
opment in that area than in the Boston area. 

There is no evidence of a partial second generation of this parasite. 

Habits of Adults—Observations of the adult flies were made in the 
field from time to time. Many flies were found in low shrubs and 
grasses during the early hours of the day, and are therefore probably 
present in that type of habitat at night. Around the hours of ten A. M. 
until two P. M., during mild open weather, the flies were seen frequently 
on or around shrubs and small trees upon which host larvae were feed- 
ing. Flies may remain quiet on —— for some time, but usually they 
are actively crawling over the leaves. T hey often take to flight suddenly 
without any apparent disturbance. " Once in flight, they fly with such 
rapidity that it is difficult to continuously observe their course. Whether 
they feed on exudations from the food plant of their host is not known, 
yet they are often seen around the tender growth and blossoms of small 
cherry trees. So far as known the flies oviposit only on foliage in the 
vicinity of feeding host larvae. Under natural field conditions only two 
or three eggs per leaf were observed. 

Longevity of Adults—Leschenaultia exul adults from reared material 
were not available in sufficient numbers for adequate longevity studies. 
However, records on adults collected in the field early in May and held 
in the laboratory until death gave some indication of their longevity. 
Six females which were collected in Melrose, Massachusetts, on May 
13, 1934 (probably two or three weeks after emergence), lived from 19 
to 35 days, or an average of 27.5 days after they were taken. The flies 
were held in the laboratory in the manner described on page 595. 

Reproductive System—The female external reproductive organs of 
Leschenaultia exul are not highly specialized in structure. 
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The internal reproductive organs of the female undergo rapid 
changes after emergence. At the time of emergence the utero-vagina is 
a short, dark, thick-walled tube generously supplied with tracheae. 
The ovarioles which make up the ovaries contain at this time large 
numbers of developing ova. The number of ovarioles in an ovary 
varies with the size of the fly, and also in the two ovaries of the same 
fly. A very small fly may have as few as 238 ovarioles in both ovaries 
whereas a very large fly may have as many as 460. The large fly alluded 
to in the foregoing sentence had 208 ovarioles in one ovary and 252 in 
the other. Each ovariole contains from ten to fourteen ova, twelve 
being the number usually present. 

After a female has mated the ova pass from the ovarioles into the 
utero-vagina via the oviducts. The utero-vagina lengthens and becomes 
coiled as the ova descend into it. As the ova descend they get darker 
in color and the larvae within become well-developed before the eggs 
are deposited. 

The male reproductive organs are shown in figures 20 and 21. 

Mating—Leschenaultia exul adults mate fairly readily in cloth- 
covered cages when held in indirect sunlight. It was noted that one 
pair remained in coitus 36 minutes, and another 40 minutes. 

Period Between Mating and Oviposition—Females of Leschenaultia 
exul required 14 to 21 days from the time of mating until egg deposition 
took place during May of 1935. Probably this period was slightly longer 
than usual due to the cold spring. 

Ovi position—Leschenaultia exul belongs to that group of tachinids 
which deposit microtype eggs on foliage. This method of oviposition 
gives an opportunity for the eggs to be ingested by the host larvae with 
the foliage, and thus effect an entrance into the host, via the alimentary 
tract. In confinement the females of the parasite oviposit promiscu- 
ously upon the foliage present, as well as the sides of the container. In 
the field the majority of the eggs are deposited on the lower surface of 
the foliage, but without respect to location on the leaf surface. There 
appears to be a tendency for more eggs to be deposited on the tender 
leaves than on the tough ones. During oviposition the abdomen bends 
slightly forward and the tip just touches the surface of the leaf, leaving 
a single egg. The egg is fastened to the leaf surface by means of a 
gelatinous material which protrudes slightly around each egg on the 
foliage. Oviposition may be more readily obtained by either clipping 
the tips of the leaves or placing host larvae in the container. This 
may be attributed to the odor liberated in either case, which apparently 
stimulates the females to oviposit. 

Reproductive Capacity—The number of eggs produced by individual 
females of Leschenaultia exul varies from 2,800 in a small fly to 5,500 in 
a large fly. These figures were derived by dissecting reared females, 
counting the ovarioles present, and multiplying by twelve, which is the 
number of eggs or ova usually found in an ovariole. Two females col- 
lected May 13, 1934, were dissected and the eggs counted on May 14. 
One of them contained 3,976 eggs and the other 4,950 eggs. The figures 
noted above indicate that the reproductive capacity of a medium-sized 
fly is probably slightly above 4,000 eggs. It was found by dissection 
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that females which appeared to have lived until natural death contained 
at least three hundred eggs each. The larvae within such eggs remained 
alive for a number of hours. 

Viability of Eggs—Observations of eggs which were deposited in the 
field showed that those deposited on the upper surface of the foliage, 
thus exposed to a large amount of direct sunlight, lose water and their 
viability more quickly than those deposited in the more protected 
places. Host larvae were fed egg-infested foliage daily to determine the 
maximum number of days after deposition that eggs left exposed in the 
field would remain sufficiently virulent so that host larvae eating them 
would become parasitized. To obtain eggs for this test flies were induced 
to oviposit on foliage by being confined for about four hours in a cage 
over a small isolated cherry tree on May 22, 1934. Foliage containing 
from 25 to 100 eggs were fed to four host larvae each day. One larva 
which ingested eggs 18 days after deposition contained eight first-instar 
maggots in its salivary glands on the eleventh day after ingestion. 
Another larva which ingested eggs 26 days after deposition had one 
active first-instar maggot in one of the salivary glands four days after 
ingestion. Probably few eggs remain viable as long as 26 days, but 
many of the larvae were parasitized which ingested eggs that had been 
deposited up to about 20 days. 

Larval Escape from Egg Membranes—Leschenaultia exul eggs, con- 
taining well developed larvae, hatch within a short time after ingestion 
by host larvae, but what stimulates or causes them to hatch was not 
determined. Host larvae have been observed by means of a binocular 
microscope feeding on foliage infested with the eggs of the parasite. 
The area of foliage bitten off and consumed is much larger than the 
eggs. This gives an opportunity for many eggs to be engulfed without 
mechanical injury by the mandibles. However, it was observed that 
the mandibles may strike the egg in such a manner that the chorion, 
vitelline membrane and larval skin are ruptured. Many eggs require 
less than two hours to hatch after ingestion, but a number of unhatched 
eggs were found in the alimentary tract at the end of this period. The 
only portion of the alimentary tract in which maggots of the parasite 
were found was the fore-intestine. Unhatched eggs, along with empty 
chorions, were found in the mid-intestine of host larvae which contained 
wandering maggots and empty chorions within the fore-intestine. The 
chorions found in the tract are usually intact except for the membranous 
veritral portion. This indicates that most maggots escape from the 
ventral side of the egg, but how they escape from the tough vitelline 
membrane is questionable. The unhatched eggs within the tract were 
dissected and found to contain maggots which squirmed around vig- 
orously when freed from the egg membranes. It appears that many of 
the maggots ingested within the eggs are successful in escaping from the 
membranes because of the large number of first-instar maggots which 
are found within the salivary glands of individual host larvae. However, 
several host larvae ingested as many as twenty eggs without any of the 
parasite maggots being successful in their development. Whether these 
maggots reached the salivary glands is not known, but no dead maggots 
have been found in the salivary glands of host larvae which did not 
contain active maggots. 
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Swezey (14) suggested that probably pressure upon the microtype 
egg of Chaetogaedia monticola Bigot by the mandibles of the host at the 
time of ingestion resulted in the maggot being snapped out of the egg. 
Severin, Severin, and Hartung (12) observed that the eggs of the above 
species hatched within a few minutes when placed in the fluids emitted 
from the mouths of several species of host larvae. 


Larval Development—The rate of larval development of Leschenaultia 
exul is influenced to a great extent by the development of the host, but 
not to the degree that Zenillia libatrix Panzer is influenced by the devel- 
opment of its host (Dowden, 4). Life-history studies of this species 
(L. exul) show that the length of time spent in the larval stage varies 
considerably. In 1933 sixty-nine individuals required 13 to 19 days to 
complete the larval development from the date the eggs were ingested 
until the third-instar maggots emerged from the host larvae. The 
average length of time spent in the larval stage by the above individuals 
was 16 days. In 1934 records were kept on 251 individuals which were 
reared, and they required 8 to 21 days to complete the larval develop- 
ment. One hundred and seven of the above individuals required 13 
days to complete their larval development, the average for the entire 
lot being 13.12 days. 

First-Instar Larva—The first-instar larva migrates from the alimen- 
tary canal within a short time after it has escaped from the egg mem- 
branes. It is questionable as to how long the larva wanders around in 
the gut after hatching, since it is not definitely known when the eggs 
hatch, but maggots may be found within the gut two hours after the 
eggs are ingested. It requires only a short time for the maggot to enter 
one of the salivary glands of the host after escaping from the gut into 
the body cavity. Maggots have been taken from the salivary glands 
two hours after the eggs were ingested. At least 500 first-instar maggots 
have been found developing in the salivary glands of host larvae, while 
no maggots have been definitely located developing in muscle tissue, or 
any other tissue. The first-instar larva develops within the salivary 
gland, but not within the duct of the gland. The larva does not become 
attached within the gland. The gland in the region where the larva is 
developing becomes enlarged (fig. 6). The malformations produced are 
still evident after the first-instar maggots have left the glands. In this 
instar the maggot has no direct connection with an air supply, probably 
obtaining oxygen through its integument, or by ingested host fluids. 

The length of time spent in this instar varies considerably. Dis- 
sections indicate that approximately eight to ten days are required for 
the development of the first-instar larvae. 

In what instar the parasite migrates from the salivary glands has 
not been definitely determined. In one case a dead second-instar maggot 
with the first-instar molt skin only partially cast was found in a salivary 
gland. In dissections where over 500 maggots were removed from the 
salivary glands of host larvae, three or four large first-instar maggots 
were found which were apparently free within the body cavity of their 
host. Whether these maggots escaped from the glands before disturb- 
ance by dissection is problematical. Three small second-instar maggots 
were found which appeared to be free within the body cavity of their 
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host, while all other second-instar maggots found were located and 
integumental funnels developed. 

Second-Instar Larva—The second-instar maggot develops within an 
integumental funnel, which permits direct contact with the air. When 
there is only one funnel per host it is almost invariably located pos- 
teriorly, but funnels may be developed in any region of the body. At 
the time that the integumental funnel is formed the host may be in the 
larval stage or already transformed into a pupa. 

Information to date indicates that the second-instar larva requires 
only one or two days to complete its development. 

Third-Instar Larva—The third-instar larva develops within the 
integumental funnel of the second-instar larva; however, in its develop- 
ment the funnel becomes more heavily sclerotized. Direct contact 
with an air supply is made by the funnel as in the preceding instar. 

Dissections indicate that the third instar larva requires approx- 
imately four days to complete its development. 

Development of Puparium—Within a short time after emergence 
from the host larva or pupa, the third-instar larval skin hardens, forming 
what is known as a puparium. Before the transition into a puparium 
takes place the active maggot penetrates the soil. Fifty-four active 
third-instar maggots on emergence from host larvae were placed in a 
gallon glass jar containing moist loam soil. Thirty-two of these maggots 
entered the soil to a depth of one-half to one inch, nineteen to a depth 
of one to one and one-half inches, and three to a depth of one and one- 
half to two inches. Within a few days after the puparium is formed the 
parasite within transforms into a pupa, in which stage the species over- 
winters. This pupal stage is usually reached before July 1, and emerg- 
ence does not occur until the following spring. 


SUPERPARASITISM 


Superparasitism is often encountered in dissections of laboratory 
reared material, especially in host material where the parasite has not 
developed beyond the first larval instar. Host larvae were fed a large 
number of eggs in an effort to check up on this point. The maximum 
number of individuals found in a host larva was 43 first-instar maggots, 
all of which had successfully entered the salivary glands. Many of 
these maggots were dead, which is often true where a large number are 
found within a host. 

Usually where a host larva ingests several eggs only one maggot is 
successful in completing its development. Sometimes two maggots 
complete their development in a single host, and in one instance five 
third-instar maggots emerged from a host pupa, four of which formed 
puparia, although all of them were small. Frequently a dead second- or 
third-instar maggot is found in the host from which a successful maggot 
has emerged. 


MULTIPLE PARASITISM 


Leschenaultia exul maggots undoubtedly are forced to compete with 
the larvae of other parasites due to the large number of parasitic 
species upon its hosts. Twelve species of tachinids have been reared 
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from Malacosoma americana, along with as many species of hymenopter- 
ous parasites, at the Gipsy Moth Laboratory from collections made in 
the northeastern part of the United States. From similar collections 
of Malacosoma disstria thirteen species of tachinids and seven species of 
hymenopterous parasites have been reared. These data are summarized 
by Schaffner and Griswold (11), and a part of their summary is given 
below: 


PARASITES OF Malacosoma americana Fab. 


DIPTERA HYMENOPTERA 

*Achaetoneura archippivora Will.5 A pantales clisiocampae Ashm. 
*Achaetoneura frenchii Will. Ephialtes (Itoplecits) conquisitor Say 
*Achaetoneura samiae Webber *Ephialtes pedalis Cress. 
*Leschenaultia exul Town. Eremotylus (a new species) 
*Cartocometes io Ald. Eulimneria valida Cress. 
*Compsilura concinnata Meig. Glypta simplicipes Cress. 
*Ernestia ampelus Walk. *Hyposoter clisiocampae Weed 
*Exoristia mella Walk. Hyposoter fugitivus Say 
*Phorocera claripennis Macq. *Labrorychus analis Say 
*Sturmia scutellata Desv. Meteorus communis Cress. 
*Zenillia futilis O. S. Meteorus hyphantriae Riley 

Zenillia protuberans A. & W. Hogas sp. 

ParasITEs OF Malacosoma disstria Hbn. 
DIPTERA HYMENOPTERA 

*Achaetoneura frenchii Will. Ephialtes (Itoplectis) conquisitor Say 
*Leschenaultia exul Town. Eremotylus (a new species) 
*Cartometes io Ald. Hyposoter clisiocampae Weed 
*Compsilura concinnata Meig. *Labrorychus analis Say 
*Ernestia ampelus Walk. Meteorus datanae Mues. 
*Exoristia mella Walk. Meteorus hyphantriae Riley 

Madremyia saundersit Will. Meteorus sp. (cocoons) 
*Phorocera claripennis Macq. Cam poplegidea ( Viereckiana) 
*Phorocera pachypyga A. & W. vitticollis Nort. 


*Sturmia scutellata Desv. 
Tachinomyia sp. 

*Zenillia futilis O. S. 

*Zenillia protuberans A. & W. 


An attempt was made to determine whether or not Leschenaultia 
exul could successfully compete with the common tachinid parasite 
Compsilura concinnata Meig. which attacks so many species of lepidop- 
terous larvae in New England. The following results were obtained 
from eleven Malacosoma americana larvae which ingested eggs of 
Leschenaultia exul on June 10, 1934, and were attacked by females of 
Compsilura concinnata on June 11. Compsilura concinnata maggots 
emerged from eight of the host larvae, one of which contained a dead 
second-instar maggot of Leschenaultia exul, and another of which con- 
tained a dead third-instar Leschenaultia exul maggot. The other three 
host larvae of the original lot were dissected on June 22. Two of these 
were dead and upon dissection one was found to contain five first-instar 
Leschenaultia exul maggots, and the other four. The third host larva 
contained an active third-instar Leschenaultia exul maggot. None of 
these three larvae were found to have any Compsilura concinnata mag- 


5The starred species are records of the writer. 
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gots within them. The length of the larval period of Compsilura con- 
cinnata is about seven days, while that of Leschenaultia exul is approx- 
imately thirteen. The above data indicate that probably Compsilura 
concinnata is successful over Leschenaultia exul more often than not 
when they both enter the host at about the same time. 

Some general data were obtained on the competitive abilities of 
Leschenaultia exul with Labrorychus analis Say. About 200 field col- 
lected Malacosoma americana larvae, some of which had been parasitized 
by Labrorychus analis, were fed eggs of Leschenaultia exul, and from this 
lot over a dozen Labrorychus analis completed their development. These 
data indicate that this hymenopterous parasite is often successful over 
Leschenaultia exul when the date of parasitism by the former precedes 
the date of parasitism by the latter. 


SUMMARY AND CONCLUSIONS 


Leschenaultia exul Townsend is a leaf-ovipositing tachinid which is 
a common parasite of Malacosoma americana Fab. and M. disstria 
Hbn. in the northeastern part of the United States. Due to its con- 
sistent appearance as a parasite of the above pests, undoubtedly it has 
some influence on their populations. 

The taxonomic status of Leschenaultia exul Townsend is not clear in 
the entomological literature, but according to Mr. R. T. Webber that 
species is the one dealt with in these biological investigations. 

This tachinid parasite is indigenous to New England and adjoining 
areas, but its distribution cannot be accurately determined due to the 
present status of the taxonomy of the species. 

The host material used in these biological studies of Leschenaultia 
exul was Malacosoma americana larvae. Both field collected and reared 
flies were used to obtain the egg-infected foliage fed to the host larvae. 

Detailed descriptions are given of the various developmental stages 
of the parasite. 

Life-history studies of the species have been made and these show 
that this parasite has only one generation a year in New England. It 
overwinters in the soil as pupae within the puparia. The adult flies 
emerge in the latter part of April and the first part of May, and deposit 
their eggs on the foliage of trees fed upon by their hosts. Eggs may 
remain viable for a period of 26 days after deposition. The reproductive 
capacity of a single female fly may be as high as 5,000 eggs. The eggs 
are ingested by a host larva feeding on the egg-infested foliage. Hatch- 
ing of the eggs occurs within the alimentary tract and the tiny maggots 
migrate within a short time to the salivary glands of the host. The first- 
instar maggots complete their development within the salivary glands 
and molt into second-instar maggots just prior to or after migration from 
the salivary glands. In the second instar an integumental funnel is 
developed and the maggot remains within this funnel until the larval 
development has been completed. The third-instar maggot then leaves 
the host larva or pupa and enters the soil where a puparium is formed. 
Approximately thirteen days are required to complete the larval develop- 
ment. In the laboratory the puparia were formed in the upper two 
inches of the soil. The parasite usually reaches the pupal stage within 
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the puparium before July 1 and the species remains in this state until the 
following April or May. 

Usually only one third-instar maggot of Leschenaultia exul issues 
from an individual host larva or pupa. 

Leschenaultia exul apparently competes with several species of 
dipterous and hymenopterous parasites. From a small number of 
Malacosoma americana larvae which were parasitized by Leschenaultia 
exul and Compsilura concinnata at about the same date, Compsilura 
concinnata was successful more often than not when competing with 
Leschenaultia exul. 
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EXPLANATION OF PLATES 


PLATE I 
Leschenaultia exul 


Fig. 1. Egg, dorsal view (length, about .244 mm.). Fig. 2. First-instar larva, 
lateral aspect (length, about .36 mm.). Fig. 3. ‘‘Felt-chambers’’ of first- 
instar larva (width at top, about .0075 mm.). Fig. 4. Bucco-pharyngeal 
armature of freshly hatched larva; lateral plates, LP; salivary-gland plate, 
SGP, (length of armature, about .0805 mm.). Fig. 5. Bucco-pharyngeal 
armature of fully developed first-instar larva, (length, about .1925 mm.). 


PLATE II 
Leschenaultia exul 


Fig. 6. Large first-instar larva within salivary gland of host larva (length of larva, 
about 3.8 mm.). Fig. 7. Second-instar larva, lateral aspect (length, about 
6.8mm.). Fig. 8. Left posterior spiracle of second-instar larva (width, about 
.1633 mm.). Fig. 9. Bucco-pharyngeal armature of second-instar larva 
(length, about .552 mm.). 


PLATE III 
Leschenaultra exul 


Fig. 10. Third-instar larva, lateral aspect (length, about 11.8 mm.). Fig. 11. 
Bucco-pharyngeal armature of third-instar larva (length, about 1.095 mm.). 
Fig. 12. Posterior spiracles of third-instar larva (total width, about 1.2112mm.). 
Fig. 13. Schematic sketch of the last abdominal segment of third-instar larva 
showing arrangement of sensorial organs. 


PLATE IV 
Leschenaultia exul 


Fig. 14. Dorsal aspect of pupa; respiratory apparatus, RA, (length, about 9 mm.). 
Fig. 15. Pupal respiratory apparatus (length, about 1.724 mm.). Fig. 16. 
internal spiracle and a portion of chamber (length of internal spiracle, about 
.2155 mm.). Fig. 17. Tip of prothoracic cornicle (width, about .0646 mm.). 
Fig. 18. Internal spiracle (length, about .3017 mm.). Fig. 19. Female repro- 
ductive system; ovary, O; oviduct, OD; spermatheca, S; accessory gland, 
AG; rectum, R; utero-vagina, UV. Fig. 20. Male reproductive system; 
accessory gland, AG; ejaculatory duct, ED; ejaculatory pump, EP; penis, P; 
testis, T, (length, about 3.3488 mm.). Fig. 21. Male genitalia; inner forceps, 
IF; outer forceps, OF; penis, P. (Total length, about 1.724 mm.). 


PLATE V 


Leschenaultia exul 


Fig. 22. Adult female (length, about 12mm.). Fig. 23. Lateral aspect of head of 
male (total height, about 4.0872 mm.). Fig. 24. Lateral aspect of proboscis 
(length, about 2.8 mm.). 
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UNUSUAL NESTING COLONY OF POLISTES 
FUSCATUS (FABR.)! 


ROBERT BUGBEE, 
Indiana University, 
Bloomington, Indiana 


Rau, in a series of papers (1928, ’29, ’30, and °31), has 
drawn attention to various nesting sites of several species of 
Polistes wasps. I am not well acquainted with this group, 
but had some occasion to delve into the literature concerning 
their nesting habits when I happened onto an unusual colony 
of P. fuscatus (Fabr.) in the winter of 1932. Bequaert (1929) 
included in his article a quotation by J. M. Jones which mentions 
nests of P. fuscatus attached to twigs of trees in Bermuda. 
I was unable to find, however, any references to a nesting 
colony of this species of such proportions as the one here 
described, so I record the following observations. 

The wasps were identified for me by Dr. J. Bequaert of the 
School of Tropical Medicine, Harvard University. 


This large colony of P. fuscatus was located in an unused attic 
of a house in Monroe County about eight miles east of Bloomington, 
Indiana. The frame-work of the roof consisted of two-by-four rafters, 
about eighteen inches apart, running from the peak downward to the 
eaves. There were two rooms. The larger ran north and south and 
measured fifteen by thirty-two feet. The smaller room was at right 
angles to the first and measured twelve by fourteen feet. The height 
from floor to peak was ten feet. Entrance to the attic was gained by 
means of a ladder and a door about two by three feet which swung 
outward on the south face of the larger room. No use was made of 
the attic so that the door was kept closed and the rooms were in almost 
complete darkness. A small amount of light came into the rooms 
through the cracks below the level of the floor around the edges, but 
not enough to make unnecessary the use of an electric torch in order 
to see where one might step. Thus the rooms are in darkness for long 
periods and the only means of entrance or egress for the wasps seems 
to be through the cracks under the eaves. 

The slanting portions of the roof and the floor of both rooms were 
covered with many nests of P. fuscatus. A fairly accurate count was 
made of the nests totaling 461. In the larger room 276 were found on 
the floor and 78 still attached to the roof. The smaller room showed 9 
on the roof and 98 on the floor. The total area in square feet of roof 


1Contribution from the Department of Zoology, Indiana University, No. 250 
(Entomological Series No. 13). 
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and gables of the two rooms would be equal to about 1,064 sq. ft. If 
the nests were all attached to the roof at one time there would have 
been one nest to every two and one-half square feet. The nests on the 
floor were in various degrees of disintegration, which suggests that 
some of them at least have been there for many years. The paper 
of the nests in the absence of moisture must disintegrate very slowly. 
I was unable to determine the exact age of the house but the people 
who occupied it at this time placed it at at least sixty years. 

The usual shape of Polistes nests is circular and remains so where 
plenty of space is available. Such is the case of nests of P. annularis 
found in the tree-tops where space is unlimited (Rau, 1929). In the 
case of various other species, however, modifications of the nests occur 
due to lack of space, some obstruction, or to the carelessness of the 
queens in placing the nest in too close confinement. Rau (1928) figures 
several such nests which have unusual curvatures or shape due to their 
faulty placement or lack of space. In the attic I found almost every 
type of unconformity imaginable. As far as size was concerned they 
ranged from nests of only two or three cells to nests whose surfaces were 
of ten inches in diameter. The deviations from circular form were of 
many varieties. Larger nests which hung straight down from the 
sloping roof had a flat side toward the roof. Many of these, because 
they could not be added to on the side toward the roof, had been built 
out around the opposite edge. This process soon made the nest heavy 
on the outer side and new peduncles had been built to support the 
uneven weight on the old peduncle, originally in the middle. 

Many on the floor appeared as though they had fallen because of this 
uneven weight distribution. Several of the peduncles supporting such 
a nest measured from one-quarter to three-quarters of an inch in thick- 
ness. A few nests were found that had been hung to conform with the 
slope of the roof. They were small and perfectly round. Several nests 
were found on the horizontal beams running along the side of the house 
just under the eaves. As the space allowed only about six inches 
leeway they could enlarge only in a forward or backward direction. 
As a result such nests were rectangular in shape. One nest measuring 
nine inches in length and eight inches in its widest place was attached 
to the outermost beam which formed the slant of the roof. Because of 
its position it was wedged between one end and one side of the roof. 
Instead of hanging downward it had been extended out toward the 
center of the room and was supported by only one peduncle of about 
one-quarter inch thickness. A number of double layered nests and 
one three-layered nest were observed. The third layer and most recent 
nest consisted of about six cells. Several of the nests on the floor 
had mud-dauber nests attached and apparently the added weight 
of the mud caused the whole structure to fall to the floor. Many other 
oddities as far as nest shape might be mentioned, but I have listed only 
the more remarkable ones. 

It appears that P. fuscatus must have been using this nesting site 
for many years. The great number of nests and the accumulation of 
them on the floor is evidence enough. The fertile queens probably 
hibernate in or very near this location and return each spring to build 
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nests. Rau (1930) has shown that mortality of overwintering Polistes 
females is very high. If such is the case the large number of nests 
again bespeak many years of habitation by P. fuscatus. It may further 
be assumed that like P. rubiginosis Lep. (Rau, 1931), this species does 
not object at least to nesting sites which are in almost complete dark- 
ness. The possibility of nesting sites as another character for use in 
working out the phylogeny as well as the taxonomy of these wasps must 
be given careful consideration. The work of Rau has given some clue 
and more may follow. Certainly the study of this aspect of behavior 
in these wasps offers many interesting problems and angles. 
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LABORATORY AND FIELD MANUAL OF ECONOMIC ENTOMOLOGY 
(Revised), by JoHN R. Eyer, State College, New Mexico. Lithoprinted, 
130 pages, 11 figures. 1936. 


This loose-leaved manual of directions has been prepared for use in a beginning 
course in economic entomology and combines studies of insect morphology and 
taxonomy with practical control exercises to be performed in the field and in 
the laboratory. 

Part I deals with the external and internal morphology, habits and behavior 
of insects. The grasshopper is the chief subject. Other exercises on develop- 
ment, metamorphosis and the taxonomic position of the insects among the 
arthropods bring the student to the use of keys of the principal orders and families 
of insects and some common insect larvae. 

Part II deals with the various kinds of control measures used against insects. 
The physical and chemical properties of materials used in chemical control of 
insects are studied, and sprays, dusts and baits are prepared in the laboratory. 
Exercises on the mechanical and cultural methods, biological control and use of 
quarantines round out the student’s training and prepare him to meet various 
types of insect problems in the field. 

Part III opens with a general discussion of equipment needed for collecting, 
rearing and preserving insects for study. Field keys to the more common insects 
are presented in which the insects are grouped according to the host plants from 
which they may be collected. These keys are in non-technical language and should 
be of great value in field work. 

The manual contains many exercise sheets to be filled out and some pages 
have perforated lines by means of which the exercises may be removed from the 
book.—B. J. L. 








A SHORT-TAILED LARVA OF THE GENUS DROSOPHILA! 


ELIZABETH M. HEtss, 


University of Illinois, 
Urbana, I]linois 


The larvae of Drosophila melanica Sturtevant were first 
collected under the impression that they were small Syrphid 
larvae. The separation of the tips of the posterior spiracles 
which the larva exhibited (Fig. 5) is not known to occur among 
the tailed maggots of the family Syrphidae, however, and that 
it was not a Syrphid was confirmed when an adult Drosophilid 
was reared from the larva. Malloch and McAtee? figure the 
larva of Aulacigaster leucopeza Meig. in the family Drosophilidae, 
which has a short and somewhat extensible respiratory tube. 
The body form, the length of the respiratory tube, and the 
appearance of the puparium of Aulacigaster are, however, quite 
different from those of the larva here described. Mr. C. T. 
Greene, of the United States National Museum, graciously 
consented to examine my specimens and to him I am indebted 
for the determination of the adult. 

A number of these small short-tailed maggots were observed 
crawling actively in the exuding sap of a cottonwood tree in 
the vicinity of Urbana in June, 1935. The liquid had collected 
in small pools in the depressions of the bark. In these small 
basins the larvae were most numerous; they were immersed in 
liquid with the tip of the tail opening on the surface film. 
They were also found working their way through the sap- 
soaked detritus of the ridges of the bark. Brought into the 
laboratory, the larvae began to pupariate in three days. When 
ready to transform, they crawled out of the mass of liquid 
sludge and pupariated on the dry upper walls of the rearing 
tube. Five days after each pupariation, four adults emerged. 
The rest failed to complete their development. 





1Contribution from the Entomological Laboratories of the University of 
Illinois, No. 178. 

*Malloch, J. R. and W. L. McAtee. 1924. Flies of the family Drosophilidae 
of the District of Columbia Region, with keys to genera and other notes, of broader 
application. Proc. Biol. Soc. Wash., 37: 25-42, 2 pls. 
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Fig. 1, Drosophila melanica Sturtevant: anterior segments of larva, X30. 


Fig. 2, Pharyngeal skeleton, X37. Fig. 3, Stigmal field, X150. Fig. 4, Lateral 
aspect of the larva, X7.5. 


the twelve-lobed anal vesicle, 7.5. 


Fig. 5, Ventral aspect of posterior part of larva showing 

Fig. 6, Ventral aspect of puparium, X7.5. 
Fig. 7, Tip of a single tube of anterior spiracle of puparium, end view, 150. 
Fig. 8, Tip of anterior spiracle of puparium, lateral view, 150. Fig. 9, Dorsal 
aspect of puparium, showing outline of dorsal plate, 7.5. 
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DESCRIPTIONS OF IMMATURE FORMS 


Larva—(Figs. 1-5). The mature larva (Fig. 4) is 7 mm. long 
including the fully extended respiratory process; the maximum width 
is 1mm. The contractile respiratory process is, at its greatest length, 
2.5 mm. The larva, except for the brown tips of the respiratory 
process, is white and so transparent that many of the internal structures 
show clearly through the integument. Two special features distinguish 
this larva: the tail-like posterior process and a swollen anal vesicle. 
The posterior respiratory process is indistinctly divided into five seg- 
ments, the distal one of which is chitinized more heavily on its outer 
half. As mentioned before, the respiratory process is split into two 
tubes for the whole length of the distal segment. At the tip of each 
tube is a minute stigmal plate (Fig. 3) with three oval spiracles and 
surrounding each plate are four radiating feathery hairs, the ventral 
one simple and branched, the dorsal and lateral ones bifurcated and 
branched. The swelling around the anus (Fig. 5) is constricted into 
twelve lobes. In its other features the larva is a typical Drosophila 
larva. The pharynx (Fig. 2) has a ribbed floor which Keilin* has 
pointed out as characteristic of saprophagous cyclorrhaphous larvae. 
The mouth-hooks are strong, well-developed, and have a row of minute 
teeth on their ventral surface. In common with those of other species 
in the genus, the anterior spiracles (Fig. 1) are digitate and usually 
withdrawn into their delicate sheath. There are sixteen cylindrical 
tubes in each anterior spiracle. Their dark tips, in which the spiracular 
openings are situated, can be seen through the integument when with- 
drawn, arranged in a rough oval. The shorter ones are nearest the base 
and laterad from the body of the larva; the longer, situated mediad. 
As with many other larvae, this species has three pairs of fleshy, sub- 
conical protuberances on the twelfth segment (Fig. 4), one dorsal and 
two ventral pairs. 


Puparium—(Figs. 6-9). The puparium is 5.75 mm. long, golden 
brown, ovoid, with prominent, digitate anterior spiracles and a much 
contracted posterior spiracular tube. There is no sign of the anal 
vesicle of the larva. The long, slender, thoracic respiratory organs 
bear distally a brush of sixteen tuhes with the shortest ones on the 
ventral side. As in the larva, each spiracular opening (Figs. 7, 8) is at 
the end of a tube and a little below the tip on one side. The line of 
fission for the escape of the adult is readily seen around the margin 
of a flattened dorsal plate. 





’Keilin, David. 1915. Recherches sur les larves de Dipteres Cyclorhaphes. 
Bull. Sci. de la France et la Belgique, 49: 25-198 (16 pls.). 








THE DIMORPHIC BLUE FEMALE OF EVERES 
COMYNTAS GODT. 


(Lepidoptera: Lycaenidae) 


EpwIn P. Merners, M. D., 


6600 Delmar Blvd., 
St. Lovis, Missouri 


The little Eastern Tailed Blue, Everes comyntas Godt. is 
perhaps one of the commonest and most widely spread 
lycaenids to be found in the United States. Because of this 
fact few collectors trouble themselves with additional specimens 
once the series in their collections is complete. With the 
exception of size and the shade of blue of the male, very little 
variation is to be noted in the specimens found during mid- 
summer and later. Occasional mention, however, is made in 
the literature of the occurrence of females with some blue on 
the upper surface of the wings. 

Morris, in his ‘‘Synopsis of the Lepidoptera of North 
America,” 1862, quoting Boisduval, says that the upper side 
of the female is blackish-brown, sometimes uniform, sometimes 
with the base of the wing covered with bluish dust. French 
(Butterflies of the Eastern United States, 1885) tells us that the 
females are blackish-brown, some specimens being bluish at 
the base. Scudder (Butterflies of the Eastern United States 
and Canada, 1889) says that ‘‘Mr. Edwards calls attention to 
the fact that in West Virginia the female is dimorphic, ‘most 
of this sex being black, the others blue with broad black margins.’ 
The same is the case, rarely, in Long Island, but I have not seen 
it elsewhere.”’ 

In 1913 Bethune-Baker published (Ent. News, xxiv, 97) the 
results of a study of the American species of the genus Everes. 
Comparing comyntas with the European polysperchon he says, 
‘‘We have none of the beautiful blue females that are fairly 
frequent in America. * * * The usual form of the female, 
so far as my specimens go, is brown from the Eastern States, 
with very occasional touches of blue from St. Louis. * * * 
From Michigan the females are peculiar, being sooty black 
with a limited suffusion of deep but brightish blue scales.” 


The above reference to blue females from St. Louis induced the 
writer to investigate the occurrence of this form in this region. 
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Observing the appearance of fresh specimens on the wing, Everes 
comyntas appears to be triple-brooded around St. Louis with occasionally 
a partial fourth brood. These broods appear about the middle of April, 
June, August and October. The sexes are dimorphic. The males 
are dark violet-blue above, with a narrow blackish outer border. This 
ground color, however, may vary considerably. The female, as gen- 
erally known, is blackish-brown above. At the anal angle of the 
secondaries are two black dots, each surmounted by an orange crescent. 
Occasionally there may be one or more additional dots also crowned 
with an orange crescent. This is the form of female generally prevalent 
in the second and third broods, 1. e., those broods appearing on the wing 
from the middle of June to the end of September. 

The female of the spring brood differs in the following manner: 
The ground color is darker, almost sooty black. Over the surface 
of this there is a suffusion of blue scales which varies from just a few 
scales at the base of the wings, to blue scales spreading out towards the 
outer margins, in some instances covering the entire upper surfaces of 
the wings. The terminal space between the veins of the secondaries is 
occupied by a black dot. This dot is encircled with a narrow blue 
ring which again is surrounded by a black margin. The two spots at 
the anal angle of the wing are each crowned with an orange crescent. 
This orange crescent may be lacking in some instances or only feebly 
present over one spot. When the blue scaling has nearly covered the 
entire surface of the wings there is a series of blue wedges mesad from 
the marginal series of dots and with their apices pointing toward the 
basilar area. 

In the vicinity of St. Louis this blue female is always found in the 
spring brood, brown females never occurring. Rarely in the last brood 
of the season females may be found having some blue scaling at the 
basilar area. Not infrequently spring-like forms occurring late in the 
season are met with in other species of butterflies, as in the case of 
Pieris protodice, which has a fall form intermediate between the spring 
form vernalis and the typical summer form. Such forms are usually 
found emerging late in the season, especially if there has been an early 
cold spell. 

That this blue female is a seasonal form confined to the spring brood 
and not a geographical race is evidenced by specimens in the writer’s 
collection. This form is represented by specimens from such widely 
separated areas as Greenville, S. C. (Townes); South Lynn, Mich. 
(Rawson); Des Moines, Iowa (Booth); Fall River, Mass. (W. P. Rogers) 
and Clear Creek Canyon, Col. (Oslar). 


SUMMARY 


1. Frequent mention of blue females of Everes comyntas 
occurs in the literature without reference to its status. 

2. This blue female is not confined to any geographical 
area, but 

3. Is the usual form of the female of the spring brood. 











NEW NAMES FOR STONEFLIES (PLECOPTERA) 


P. W. CLAASSEN, 


Cornell University, Ithaca, New York 


For some years I have been assembling a list of species of 
the Plecoptera of the World, and during the past few years Dr. 
C. F. Wu and Dr. Helen H. Blauvelt have been assisting in this 
work. We have tried to check each species with the original 
description. The species list is now nearing completion, and we 
hope to publish a catalog of the Plecoptera in the near future. 

Herewith are listed new names for the genera and species 
which are preoccupied: 


NEW GENERIC NAMES 


1. Allonuria nom. nov. 
For Nuria Navas, Ark. Zool. 21 (7): 6, 1930. 
Preoc. Valenciennes, in Cuvier and Valenciennes Hist. Poissons 16: 238, 
1842 (Pisces). 
2. Banksiana nom. nov. 
For Banksiella Klapalek, Ann. Soc. Ent. Belg. 61: 147, 1921. 
Preoc. Muir, Philipp. Jr. Sci., p. 76, 1917 (Homoptera). 
3. Klapalekia nom. nov. 
For Microplagia Klapalek, Cas. Cech. Spol. Ent. 11: 61, 69, 1917. 
Preoc. Townsend, Proc. U. S. Nat. Mus. 49 (2115): 437, 1916 (Diptera). 
4. Neocapniella nom. nov. 
For Capniella Klapalek, Cas. Cech. Spol. Ent. 17: 5, 1920. 
Preoc. Sahlberg, Medd. Soc. Faun. Fenn. 21: 107, 1895 (Plecoptera). 
5. Neoeuryplax nom. nov. 
For Euryplax Klapalek, Ent. Ztg. Wien. 28: 222, 1909. 
Preoc. Stimpson, Ann. Lyc. Nat. Hist. N. Y., 7160, 1862 (Crustacea). 
6. Neofulla nom. nov. 
For Fulla Navas, Rev. Chil. Hist. Nat. 33: 328, 1930. 


Preoc. Danielsson,[N. Mag. Naturv. 30 (fasc. 1): 94, 1886 (Coelenterata). 
NEW SPECIES NAMES 


1. Perla burmeisteriana nom. nov. 


For Perla abdominalis Burmeister, Handb. Ent. 2: 881, 1839. 
Preoc. Guérin-Meneville, Icon. Regn. An. 7: 394, 1838. 


bo 


Perla misnoma nom. nov. 


For Perla obscura Needham and Claassen, Plecop. N. Am., p. 92, 1925. 
Preoc. Zetterstedt, Ins. Lapp., p. 1058, 1840. 
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3. 


~I 


9. 


10. 


11. 


13. 


14. 


16. 


Perla errata nom. nov. 
For Perla venosa Needham and Claassen, Plecop. N. Am., p. 93, 1925. 
Preoc. Pictet, Perlides, p. 297, 1841. 
Perla navasa nom. nov. 
For Perla costalis Navas, Rev. Ac. Ci. Zaragoza 7: 37, 1923. 
Preoc. Pictet, Perlides, p. 264, 1841. 
Perla orientalis nom. nov. 


For Perla stictica Navas, Mem. Ac. Barc. 17 (15): 6, 1922. 
Preoc. Blanchard, Gay, Hist. Chile 6: 100, 1851. 


Perla tinctata nom. nov. 
For Perla tincta Needham and Claassen, Plecop. N. Am., p. 89, 1925. 
Preoc. Navas, Rev. Acad. Ci. Zaragosa, 7: 36, 1922. 
Chloroperla bengtssonia nom. nov. 


For Chloroperla borealis Bengtsson, Lund. Univ. Arsskr. 29 (2): 29, 1933. 
Preoc. Banks, Trans. Am. Ent. Soc. 22: 313, 1895. 


Chloroperla petita nom. nov. 


For Chloroperla brevis Navas, Brotéria, Ser. Zool. 21: 132, 1924. 
Preoc. Banks, Trans. Am. Ent. Soc. 22: 314, 1895. 


Nemoura martynovia nom. nov. 


For Nemoura pallida Martynov, Trav. Sta. Biol. Gorsky Inst. V, 2:32, 1928. 
Preoc. Stephens, Ill. Br. Ent. 6: 141, 1836. 


Nemoura matsumura nom. nov. 
For Nemoura humeralis Matsumura, Jr. Coll. Agr. Tohoku U. 4:11, 1911. 
Preoc. Pictet, Mem. Soc. Phys. 7: 184, 1836. 
Nemoura erratica nom. nov. 


For Nemoura risi Despax, Bull. Soc. Hist. Nat. 58: 94, 1929. 
Preoc. Jacobson and Bianki, Prjamokr., p. 562, 1905. 


Nemoura misnoma nom. nov. 


For Nemoura japonica Matsumura, 6000 Ill. Ins. Japan, p. 1425, 1931. 
Preoc. Needham, Proc. Biol. Soc. Wash. 18: 110, 1905. 


Nemoura wui nom. nov. 
For Nemoura sinuata Wu, Bull. Lloyd Libr., No. 23, Eat. Ser. No. 3, p. 47, 
1923. 
Proc. Ris, Mitt. Schw. Ent. Ges., 10: 403, 1902. 
Nemoura pallidura nom. nov. 
For Nemoura pallida Banks=Taeniopteryx pallida (Banks), Can. Ent. 34: 
125, 1902. 
Preoc. Stephens, Ill. Br. Ent. 6: 141, 1836. 
Leuctra okomotoa nom. nov. 


For Leuctra abdominalis Okomoto, Bull. Agr. Sta. Chosen, 1: 39, 1922. 
Preoc. Stephens, Il. Brit. Ent. 6: 145, 1836. 


Capnia confusa nom. nov. 


For Capnia nivalis Neave, Biol. Sta. Can. N. S. 4: 163, April, 1929. 
Preoc. Ueno, Mem. Coll. Sci. Kyoto Univ., ser. B. 4: 143, Feb. 1929. 








SOME EVOLUTIONARY TRENDS IN THE 
STRATIOMYIDAE 


MAuRICE T. JAMEs, 


Department of Entomology, Colorado State College, 
Fort Collins, Colorado 


Recently systematists have been moving away from the 
description of species and toward a refinement of the systems 
already established: to monographs, faunistic treatments, and 
phylogenies. This more complex work has led to skepticism 
in certain departments and has resulted in the general feeling 
that categories such as families, genera, and even species, are 
man-made, without sufficient objective reality. 

It is with these thoughts in mind that I attempt to indicate 
the main steps in a natural classification of the Stratiomyidae, 
as they occur in North America. As in any other natural 
classification, the underlying principle should be phylogenetic 
development. The most indicative characters seem to be 
those of antennal structure and wing venation, though several 
other things need to be considered. 


Paleontological evidence is not abundant. From what we know of 
the geological history of the group, certain Beridinae, Stratiomyiinae, 
and Clitellariinae seem to be the most ancient. The Pachygasterinae 
seem to be of recent origin, being unknown as fossils. It is interesting 
to note that the supposedly primitive Beridinae show the greatest 
development in the cooler parts of the temperate zone of both northern 
and southern hemispheres, whereas the specialized Pachygasterinae are 
undergoing a great development in the tropics. 

In general, there is reason to believe that reduction in parts is a 
sign of evolutionary development in thisfamily. This is quite in keeping 
with what is known of evolutionary trends as a whole. Reduction of 
parts is noticeable in the number of antennal and abdominal segments, 
and in the wing venation. In regard to other characters, antiquity 
of structure is, to an extent, a matter of speculation, though I have 
reached certain conclusions through a study of fossil types and through 
correlation with other structures of known antiquity. 

The primitive ancestor of the Stratiomyidae was probably unlike 
any living representative, though closest to the Beridinae. The 
antennae were probably ten-segmented, the segments being similar 
to and distinctly separated from each other. The head lacked tubercles, 
punctures, and other irregularities and embellishments. The general 
body form was probably elongate and slender, with a seven or eight- 
segmented, flat, slender abdomen, and elongate legs, with prominent 
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coxae. The wings, in general, were probably of the Rhagionid-Tabanid 
type, with a rather complete, moderately simple venation. The 
scutellum was probably unspined apically; it may have borne the basal 
spines, which seem to be characteristic of even the most primitive 
members of the group. 
The evolution of the antennae has taken two main directions: 
(1) a reduction in the number of afitennal segments, and (2) a modifica- 
tion of those remaining. In certain more specialized genera, the number 
has been reduced to 7 or 8. More important, however, is the great 
amount of specialization which has taken place. This specialization 
takes the form of: 
(1) A modification of the last segment into the form of an arista (Sarginae, 
Pachygasterinae, Oxycera) or a flattened lamella (Hermetia); 
(2) A modification of the several apical segments into a style; 
(3) A lengthening of the scape, or scape and pedicel; 
(4) Aconsolidation of the segments of the flagellum into a more or less homogenous- 
appearing unit; 
(5) The development of such aberrations as a plumose arista, a branched or divided 
flagellum, etc. 


The primitive wing venation was similar to the Rhagionid or Tabanid 
type. The subcosta and the stem of the radius were distinct, the radius- 
sector was three-branched, the media three-branched, and the cubitus 
two-branched. The humeral, radio-medial, medial, and medio-cubital 
cross-veins were developed. 

There has been a tendency toward the crowding of the veins toward 
the costal margin of the wing. This has resulted in the loss or fusion of 
certain veins in that region. Such veins as the basal section of the 
media, the branches of the radius, and the radio-medial and medio- 
cubital cross-veins have been greatly weakened or eliminated, though 
not to an equal degree in all instances. Along with this crowding of 
veins, there has been a tendency toward the weakening or elimination 
of the veins of the posterior half of the wing, especially the branches 
of the media. The total effect, in the case of a specialized Stratiomyid 
wing is a wing with a strengthened costal and a weakened posterior 
region. This effect may be increased by a thickened costa char- 
acteristic of certain genera. A modified wing is not a necessary cor- 
relative of other advanced characters; for a primitive wing and advanced 
antennal type occur together in Geosargus, while a very high wing type 
and a relatively primitive antenna occur together in Odontomyia. 

There is reason to believe that the ancestral Stratiomyid lacked 
apical spines on the scutellum, though the spines apparently developed 
rather early in the phylogeny. ‘Two conflicting tendencies are thus 
noted. In such unrelated genera as Anoplodonta, Geosargus, and 
Hermetia, they have disappeared while in Odontomyia, Labostigmina, 
Nothomyia, and others they are disappearing. The four- to six-spined 
condition found in Beris and Allactina would suggest a primitive con- 
dition, but certain of the otherwise specialized Pachygasterinae also 
show this condition. Certain old-world genera, such as Clitellaria 
(Ephippium) and Negritomyia show lateral thoracic, as well as scutellar 
spines. Such structures may, however, be indications of senility, 
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rather than of either a primitive or specialized condition. Senile strains 
often show a profusion of spines, spurs, and other embellishments. 

The more primitive Beridinae have seven abdominal segments, 
exclusive of the small, telescoped apical ones; moreover, in such genera as 
Beris, the form is slender and elongated. There is a tendency (1) toward 
a general shortening and thickening of the abdomen; and (2) toward a 
reduction of the number of segments to six or five. The specialized 
Pachygasterinae have, typically, a short, broad, robust abdomen. 
In the Stratiomyinae and Clitellarinae the abdomen is of a similar build, 
but usually more flattened. Certain Geosarginae have retained, 
have secondarily developed, an elongate form of body, but the number 
of abdominal segments is reduced to five. 

The larvae of the ancestral forms were probably aquatic. The more 
specialized subfamilies are terrestrial in the larval stage, though this is 
also true of the Beridinae. 

It is hoped that the preceding discussion will indicate the general 
tendencies of evolutionary development. On the basis of these con- 
siderations, I believe that we can maintain subfamily divisions, although 
there may be numerous intergrades. There seem to be two main 
points of cleavage. In the first, the primitive Beridinae break off from 
the main stem. The second cleavage-point comes apparently with the 
development of an aristate antenna; with this step, the Pachygasterinae 
and Geosarginae are separated from the main stem. Specialization 
takes place to the greatest extent in the Pachygasterinae, which retain 
but few primitive characters. The Hermetiinae, with a mixture of 
primitive and specialized characters, seem clearly differentiated. 

The two remaining subfamilies.I should be inclined to consider as 
one. The presence or absence of the radio-medial cross-vein, on the 
basis of which these subfamilies are usually separated, is a feeble 
character. 

The objection that intergrades should do away with subfamily 
distinctions would hold equally well of generic, family, and other 
distinctions is therefore untenable, if our system of classification is to 
be saved. With an intensive study of the world fauna, numerous 
intergrades will be bound to occur, and these must be dealt with pro- 
visionally until their phylogenetic relations are established. A type of 
intergrade in our fauna is seen in the genera Oxycera and Nothomyia 
which, to an extent, bridge over the Geosarginae and Clitellariinae. 
The relationship of Oxycera to Euparyphus and Aochletus, however, is 
so great, that one may consider the arista to have evolved independently 
in this case. Subfamily distinctions should be primitive ones, based on 
early cleavages, as far as they can be determined. 





THREE POSSIBLE MITE VECTORS OF 
THE DUTCH ELM DISEASE 


ARTHUR Paut Jacor, 
Appalachian Forest Experiment Station, 
Asheville, North Carolina 


During the winter and spring of 1934-35 I found leisure to 
study the fauna of elm bark in Lower Westchester County, 
New York. This opportunity was also rendered possible in 
large part by my activities as entomologist to the Dutch Elm 
Disease office of New York state. 

In a preliminary paper (4)' I recorded the occurrence of a 
single species of Tyroglyphid mite. Having mounted the 
material and studied it under the compound microscope, I 
find the following four species of mites representing four genera, 
all belonging to the tribe Tyroglyphini (Tyroglyphidae of 
some European workers). The types will be deposited at the 
National Museum. 


Tribe Tyroglyphini 
Tyroglyphidae with sexual dimorphism; no ciliate or featherlike 
bristles; midthoracic constriction present though not always prominent; 
claws sessile, shaft never with slender, constricted portion; tarsi I and II 
without stout spine closely distad of scent club. 
Type: Tyroglyphus (6, p. 185). 


Genus Tyroglyphus (6, p. 185) 


Males without sclerotized plate in posterior part of abdomen. 
When this plate is present it separates the anus from posterior edge 
of abdomen. Thus in the species of this genus the anus in both males 
and females reaches posterior edge of abdomen. Prothorax with two 
pairs of well developed bristles; skin smooth; claws without ventral 
knob; tarsi with not more than three weak spines. 

Type: Acarus siro L. (7). 


A single female related to 7. lininert Banks and T. ameri- 
canus Banks (1, pp. 15, 16), too poorly preserved for description, 
was taken from inner face of the bark or from emergence holes, 
of a large felled elm trunk, at Purchase, January 23, 1934, 
slide 344p1. 


1See bibliography at end of this article. 
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Genus Monieziella (2, fasc. 90/1) 


Moneziella was first used in 1897 (2, Ordo, Cryptostigmata 
(Sarcoptidae), pp. 100, 106, 156, 175, 187, 189, 190) and as a 
new genus on page 189 but without type. In 1898 (2, fasc. 
89/9, 90/1, 91/9) the name was consistently spelled Monieziella 
but no type is assigned. April 20 we find Monieziella entomo- 
phaga (Laboulb.) Berl. described. As this is the first and only 
species described under this generic name at this time, I take it 
as monotype. 

I accept the spelling Monieziella as it is clearly indicated 
as named after Moniez and Berlese frequently made mistakes 
in spelling. 

Characters: Body fairly broad; prothorax and post-thorax not very 
strongly differentiated; bristles long, some of them at least as long 
as width of abdomen; scent-club of tarsi I straight; tarsi I and II 
without spines; males with tarsi IV not differentiated. 

Type: Monieziella entomophaga (Laboulb.) Berl. This means Ber- 
lese’s interpretation and figures of what he thinks is Laboulbene’s 
species (2, fasc. 90/1). 


Monieziella arborea sp. nov. 
(Figs. 1 to 3) 

Body of female 0.8 mm. long and 0.14 mm. broad; prothorax with 
a pair of very faint, fine bristles mesad of major bristles; shoulders 
with three pairs of bristles: a very fine short bristle anteromesad of 
major bristle and one twice as long ventrad of major; a very fine, barely 
discernible pair on transverse plane of major shoulder bristle and about 
as remote as minor bristles of prothorax; posterior end of abdomen with 
four pairs of very long bristles (figure 1); oil gland with a rather short, 
fine bristle inserted over anteromesal edge of gland; a rather short, 
very fine bristle inserted on transverse plane passing shortly anteriad 
of gland, but on dorsolateral edge of abdomen; a similar bristle inserted 
anteriad of gland, about length of dorsolateral bristle from gland; 
ventral aspect with a medium long bristle inserted ventrad of long 
posteromesal pair; there seems to be a short, very fine bristle inserted 
cephalad of the last. Genuals I with two dorsodistal bristles (figure 2). 


Cotypes: Thirty specimens (females, immature, and hypo- 
pial nymphs) from between outer and inner bark layers, that is, 
under the innermost, free, corky layer, of large Graphium 
positive elm, Crestwood; taken June 14, 1934, from section of 
green bark containing Hylurgopinus rufipes Eich. galleries and 
partially excavated tunnels, slide 3439t. 

Berlese’s species differs from Michael’s (8, vol. 2, p. 55, 
pl. 27). The American species has much longer bristles and 
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more of them, if these European authors saw everything 
(Michael did not in other species). The extra pair of pro- 
thoracic bristles is quite unusual but may be present in the 
European species, having been overlooked. 


Fics. 1-3. Monieziella arborea sp, nov. 
Fig. 1. Dorsoventral aspects of female, legs omitted; ratio 330. 
Fig. 2, Legs I; ratio X440. Fig. 3. Legs IV; ratio" 440. 


Genus Histiogaster (2a, p. 45) 


Body rather slender; bristles medium long, barely as long as width of 
body; lateral bristles dorsal in position; anal plate (of males) four 
lobed; scent-club knobbed, preceded by a minute bristle; tarsal claws 
without basal knob, hyaline cuff much shorter than hook; a slender 
spine on dorsal face of tarsus near distal end; genual I with only one 
dorsodistal bristle; male tarsi IV short, with two suckers (one dorso- 
mesal); tibiae IV with dorsodistal bristle reduced to a short, stout, 
blunt spur. 


Type: Tyroglyphus carpio Kramer (5). 
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Histiogaster fungivorax sp. nov. 
(Figs. 4 to 8) 

Body slender, normal length of female 0.44 mm., breadth 0.17 mm.; 
only one pair of prothoracic bristles; no bristles in plane of coxae I; 
one pair of shoulder bristles as long as those of prothorax; a pair of 
very fine short bristles on transverse plane of shoulder bristles, inserted 





Fics. 4-8. Histiogaster fungivorax sp. nov. 
Fig. 4. Dorsoventral aspect of abdomen of male, legs omitted; ratio 330. 
Fig. 5. Legs I (male); ratio X440. Fig. 6. Legs I, distal aspect, lateral side 
at right; free hand. Fig. 7 


. Legs III (male); ratio X440. Fig. 8. Legs IV 
(male), mesal aspect; ratio x 440. 
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on ventral face of body; a slender groove a short distance behind shoulder 
bristles; posterior end of abdomen with five pairs of bristles about as 
long as prothoracic pair, except the anterodorsal pair which is about 
as long as the gland and inserted about the length of the gland 
anterior to it; ventroposterior pair directed downwards; lateral pair 
inserted well down on sides and at side of gland; for arrangement in male, 
see figure 4. Distal end of tarsi I with two pairs of blunt spines (figure 6) ; 
distal half with four medium long bristles (figures 5 and 6); middle of 
ventral face with a short bristle; dorsal face with a prominent angle near 
distal end from which springs a solitary prominent but slender spine, 
thence narrowing suddenly to form a slender shaft for reception of hook; 
genuals with a long dorsodistal bristle which reaches over base of tarsus, 
this bristle quite short in genuals II; tarsi III similar but much shorter 
and without the posterior organs (figure 8); tibiae IV of males with the 
long dorsodistal bristle reduced to a short, blunt spine; tarsi IV very 
short, with the two suckers closely spaced (figure 8), the proximal the 
largest and better developed, the distal one dorsomesal in position. Of 
the dozen males secured, none had stout legs III. 


Material examined: Sixty-one specimens from frass filled 
TTylurgopinus rufipes galleries and deepest crevices of outer 
bark and pockets in sides and bottom of crevices of large prone 
elm log, Purchase; taken February 6, 1934, slides 3411t, 3413t, 
3416t (cotypes). Fifteen specimens from galleries of Scolytus 
multistriatus (Marsham) and Hylurgopinus rufipes (some with 
Graphium coremia), thirty-five feet up a large mossy elm, 
Crestwood on Bronx River Parkway; taken June 13, 1934, slide 
3436t. Seventeen specimens from coremia infested egg-tunnel, 
in bark of a branch twenty-five feet up an elm tree, same locality; 
taken June 12, 1934, slide 3437t. Fourteen specimens from 
bed of wartlike fungus under bark scales of elm at Crestwood; 
taken June 14, 1934, slide 3438t. 

The specific name is derived from the abundance of fungal 
hyphae found in the digestive tract of this species. This species 
differs from the Italian species in the much shorter abdominal 
bristles and the very shallowly lobed pygidial plate, in having 
a minute bristle anteriad of scent-club instead of a short blunt 
spine, and in the females having three pairs of posterior and 
one pair of posterolateral bristles. 


Genus Megninietta gen. nov. 


Similar to Histiogaster but body much more slender; bristles rather 
short, in females rarely as long as breadth of abdomen; scent-club of 
tarsi I and II nobbed; tarsi I and II with distinct spines; males with 
tarsi IV without suckers but with dorsal bristle of tibiae IV forming a 
stout spur or spike; pygidial plate not lobed. 


Type: Mégninietta ulmi sp. nov. 
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Megninietta ulmi sp. nov. 
(Figs. 9 to 13) 


Body very slender (females 0.369 mm. long, 0.123 mm. broad; 
males 0.3 mm. long); bristles in females (figure 9): very short, three 
on posterior end (one being laterad of anus), one laterad of opening of 
oil gland, an extremely fine, short one anteriad of oil gland opening; in 
males (figure 10): bristles longer, distal end slightly curved, four 
bristles about posterior end, the paranal inserted posterolaterad of anal 





13 


Fics. 9-13. Mégninietta ulmi sp. nov. 

Fig. 9. Dorsoventral aspects of female, legs omitted; ratio X330. Fig. 10. Dorso- 
ventral aspects of abdomen of male; ratio X440. Fig. 11. Legs I; ratio «440. 
Fig. 12. Legs III of male, dorsolateral aspect; ratio X440. Fig. 13. Legs IV 
of male; ratio 440. 
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suckers. Legs I with minute bristle distad of scent-club; distal end of 
tarsus with six spines (three on each side), a spine near center of ventral 
face, the normal bristles as in figure 11; tibiae I with the usual major 
bristle and a mesal; genuals I with three bristles: two closely inserted on 
dorsal face near distal edge, and a short one on lateral face near ventral 
face; legs III of males swollen (figure 12); legs IV of males without 
suckers; with spine of tibiae very stout and blunt (figure 13). 


Material examined: Twenty-three specimens from flat-head 
borer frass in elm bark, large old trees (partly dead) which 
stood along road running north of Ardsley; taken February 6, 
1934, slide 349t (cotypes). Two more specimens mounted 
on slide 34120p. Nine specimens from inner face of bark, 
large prone elm log in meadow, Purchase; taken January 23, 
1934, slide 341t. 

Males are immediately recognized by the distance of the 
anal aperture from the posterior edge of the body, due to the 
presence of the otherwise undifferentiated plate. 

This species is closely related to M. corticalis Michael (8), 
vol. 2, p. 66, pl. 28) but differs in the fewer and shorter bristles 
at the posterior end. I at first thought this species was Tyro- 
glyphus prasinimaculosa Ewing (3, p. 110, pl. 8, fig. 46), but 
on examining the types kindly sent me by Dr. Ewing, I found 


that the body bristles were two or three times as long as in 
M. ulmi. The gelatine-acetic mount of 7. prasinimaculosa 
was so badly dried out that it was not possible to determine 
its genus. 


RETROSPECT 


The collecting method was to chop off a slab of bark six to 
nine inches wide and a foot or two long. This was later cut 
down to smaller strips and examined under a dissecting micro- 
scope, carefully picking apart the layers of bark with dissecting 
needles. This slow and tedious procedure is not necessary 
for routine examination but was used to determine micro- 
habitats, habits, and interrelations of the many species of 
microarthropods associated with the bark. Only a very small 
part of each tree was thus examined, with the exception of a 
tree which has been annually sprayed. Most of the limbs of 
that tree were examined at six to ten foot intervals with hatchet, 
knife and a 12x lens. Although it offered a fair supply of 
algal growth, its Acarian fauna was very meager and confined 
to the highest twigs. Spraying can therefore be said to very 
definitely limit the fauna of a tree. The inside and outside face 
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of the bark of many trees was also examined with a 12x lens 
in the field, especially when Scolytid infested. 

Tyroglyphids were recovered from five of nine trees examined 
at the laboratory (including the sprayed tree). On one tree 
(prone trunk) three species were secured, of which one (the lone 
Tyroglyphus) was not found elsewhere, and may therefore be 
associated with felled timber. /Histiogaster fungivorax and 
Monieziella arborea were repeatedly found on standing trees. 
IMstiogaster fungivorax was found most frequently and in 
greatest numbers. Both species were found associated with 
various fungi and in the frass filled galleries of Scolytid, 
Buprestid, and Elaterid beetles. They were also found in 
bark pockets and crevices though showing a decided preference 
for the inner layers. These mites are most active at night 
(not being able to stand the dessicating effect of sunlight) 
when they can wander over the surface of the bark. 

Migration from tree to tree is affected chiefly through the 
hypopial nymph. ‘‘The hypopial stage is biologically far the 
most interesting portion of the life-history of the Tyroglyphidae; 
it is also of considerable commercial importance, because it is 
the existence of this remarkable provision that enables many 
of the most destructive species to spread themselves almost 
all over the world as they do. As far as I know there is not 
anything really similar existing in any group of living creatures 
outside the Acarina; even amongst them the stage is entirely 
... .confined to the Tyroglyphidae.”’ (8, vol. 1, p. 143). 
In brief the hypopial nymph is a very dissimilar form, much 
more drought resistant than the normal form, and characterized 
by a rudimentary mouth and a combination of posteroventral 
suckers by means of which this nymph is able to attach itself 
to any passing arthropod and thus be carried to another food 
supply. 

The seventeen //istiogaster fungivorax of lot 3437t were taken 
from fresh coremia-infested egg tunnels of Scolytus multi- 
striatus, over which they were wandering and undoubtedly 
feeding as Tyroglyphid mites are well known eaters of fungi 
as well as other soft foods (decaying fruits, vegetables, potatoes, 
and many others). The hypopial nymphs are associated with 
the adults and other immature forms wandering about over the 
coremia. They emerge to the outer surface of the bark through 
the entrance holes of the beetles and attach themselves to the 
Scolytid beetles as they emerge from the bark, and are thus 
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transported to another tree. As they are incapable of feeding 
they do not carry spores internally, but they are capable of 
carrying them stuck to their legs, bristles, or body plates. 
To this extent they may be a factor in the transmission of 
blue-stain fungi. 
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BIRDS IN THE WILDERNESS, ADVENTURES OF AN ORNITHOLOGIST, 
by GEORGE MIKscH SutTTon, 1936. Pages i-xiv and 1-200. With 12 portraits 
of birds, in black and white and in color. Published by The Macmillan 
Company, New York. Price, $3.50. 


This is a book for those entomologists whose love for field work still tears 
them away occasionally from stains, paraffin ovens, Carrier cabinets, counting 
machines, etc. Insects still exist in the out-of-doors and with them the birds. 
Without any disparagement of his outstanding scientific ability may we speak of 
the author as a master of glamor when he turns his gifts to a popularization of his 
work. Wecaution the reader. This is one of those books which should be started 
early in the evening as there is too much temptation to read it from cover to cover 
before retiring, and we might add, retiring to drift into a glorious dream of the 
next vacation trip. 

Sutton rates as an ornithologist, an explorer, writer and artist. This volume 
is the product of his very unusual combination of enthusiasm with ability in the 
use of brush and pen. From his boyhood adventure in a turkey buzzard’s nest 
to such thrills as the exploration of the nesting grounds of the blue goose on James 
Bay and the discovery in a Louisiana swamp of a nesting pair of the supposedly 
extinct ivory-billed woodpecker he leads the reader on and on. There are lesser 
chapters on such psychological curiosities as the crazy road-runners of the south- 
west, chapters on some of the rare phantom-like owls and other personal encounters 
with various rare birds known to the average ornithologist in the literature only. 

If you are interested in the activities of birds merely to the limited extent of 
noticing an English sparrow jumping up and down on the curb while swearing at a 
nonchalant starling, do not miss reading this book.—C. H. K. 








THE GENUS ELYMANA IN NORTH AMERICA 
(Homoptera—Cicadellidae) 


Dwicut M. DELOoNnG, 
Ohio State University, Columbus, Ohio 


The genus Elymana DeLong was recently described! to 
include the pointed-headed species of the inornatus group 
previously included in Thamnotettix. The habitat of the 
eastern species is usually quite restricted and they are normally 
found on Elymus grasses growing in a rather well shaded area 
of the flood plain woods. Previously only one species, inornatus, 
has been known in this group. It is common throughout the 
northeastern United States. Four others are described at this 
time, three from the eastern United States and one from the 
southwest. All of these are quite similar in form and type. 
The females are much alike in the character of the last ventral 
sepment, the posterior margin of which is usually sinuate. 
The males bear a pair of prominent long black spines on the 
dorsal caudal extremity of the ninth segment. Another pair of 
prominent spines is found on the dorsal median portion of the 
ninth segment. These latter spines are not present, however, 
in the Arizona species. The oedagi of the males vary only 
slightly, but the styles are quite different in the several species 
and these together with the length and angle of the vertex offer 
good diagnostic characters for separation of the species of this 
genus. 

KEY TO SPECIES 
:. Vertex bluntly angled, recurved markings of face conspicuous between 
ocelli above margin on apex. Median dorsal portion of ninth segment 
without spines. Known only from Arizona.................0000 ritana 
. Vertex without recurved markings at apex of vertex. Ninth segment 
bearing prominent spines on median dorsal surface, known only from 
WN i a sno ervn eK andy RO ERK eR AEE UM Wee EERE 2 
2(1’). Ninth segment produced into a sharp pointed spine et apex. Spines 
on median dorsal portion, visible in lateral view, directed caudad..... 3 
zs Ninth segment tapered but blunt at apex, apical spines above apex of 
segment. Median dorsal spines, not visible in lateral view, directed 
SOLU MAD PTE CIO ooo oo oon woe deen co cess bench erewerer gens 4 
3(2). Styles of male constricted between base and enlarged apex which is 
sharp pointed on outer margin and slopes outwardly............... acrita 
3’. Styles constricted near base and slightly tapered to almost truncate 
SCOR WRN GLE NOU GURETEE. 6.5 65c05.cc ccs scersesedencctengs cues acuma 
4(2’). Vertex almost rounded at apex, three-fifths as long as wide. Styles of 
male corstricted near apex then strongly curved outwardly, enlarged 
ANG tHMhCRbS ON OUbET WIBTAM. 0.0.6. cctv cc ctcevesccvccecccesd caduca 
4’, Vertex more angled, three-fourths as long as wide, styles constricted 


near apex but not enlarged, produced as parallel sided apices directed 
slightly obliquely and truncate at apex............... 0c ce eeeeeees inornata 


1Ohio Jour. Sci. 36: 218, July, 1936. 
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Elymana inornata (Van Duzee) 
Thamnotettix inornatus V. D. Trans. Am. Ent. Soc. 19: 303, 1892 


Vertex bluntly angled, one-fourth wider between eyes than length 
at middle. 

Color dull yellow tinged with green. 

Genitalia: Female segment almost truncate, a brown spot either 
side of middle causes it to appear notched. Male with dorsal portion 
of ninth segment convexly rounded to posterior spine. Anterior spine 
extending inwardly and not seen in lateral view. Styles long, outer 
margins sloping inwardly to near apex where they are notched and the 
apices are produced as short rather narrow, parallel margined and 
divergent processes. 


This is the most common and widely distributed of the 
northern species and occurs from South Dakota to Maine. 


Elymana acuma n. sp. 


Resembling inornata in general form and appearance but with vertex 
more strongly produced and with distinct genitalia. Length, 5 mm. 

Vertex rather sharply angled, only slightly wider between eyes than 
length at middle. 

Color yellowish, ocelli black. 

Genitalia: Female segment truncate with heavy brown spots either 
side of middle. Male ninth segment with anterior spine prominent in 
lateral view, the dorsal margin beyond this is strongly concavely rounded 
to form the posterior spine. Styles in ventral view rather short, not 
notched on outer margin, slightly convexly rounded on inner margin, 
sides almost parallel, apex truncate. 


Holotype male (Clarksville, Tennessee) ; allotype female and 
male and female paratypes in author’s collection. A large 
series of male and female specimens from Clarksville and 
Knoxville, Tennessee, collected in July, August and September, 
1915 and 1917 are in the type series. 


Elymana acrita n. sp. 


In form and general appearance resembling acuma but smaller and 
with distinct genitalia. Length, 4.75-5 mm. 

Vertex sharply angled, almost as long as basal width between eyes. 

Color yellowish, ocelli black. 

Genitalia: Female last ventral segment shallowly, roundedly 
emarginate with the dark spot either side of middle. Male ninth seg- 
ment sloping to posterior spine, scarcely concave, anterior spine 
prominent. Styles in ventral view with outer margins sinuate and 
tapered to a constricted portion anterior to an enlarged apical process 
which is truncate at apex. 


Holotype male (Oakwood, III.) ; allotype female and male and 
female paratypes in Illinois Natural History Survey collection. 
Male and female paratypes in author’s collection. A large 
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series of specimens collected at Eichorn, Norris City, Kamps- 
ville, Rock Island, Vienna, Dolson, Port Byron, Shawneetown, 
Monticello, Oakwood, Danville, and Kankakee, Illinois, during 
June, July and August, 1934 and 1935, are in the type series. 


Elymana caduca n. sp. 


Resembling inornata in general appearance but with vertex shorter 
and more bluntly angled. Length, 5 mm. 

Vertex bluntly angled, length at middle three-fifths the basal width. 

Color yellow, wings tinged with green, ocelli black, veins of elytra 
lighter and conspicuous. 

Genitalia: Female last ventral segment truncate or slightly emargi- 
nate. Male ninth segment strongly convex and rounded dorsally, 
anterior spine hidden in lateral view, extending inwardly. Posterior 
spine prominent. Styles in ventral view rather deeply notched on 
outer margin, inner margin strongly convex and curved, apices turned 
outwardly with pointed tips. 


Holotype male (Merillan, Wisconsin); allotype female and 
male and female paratypes in the author’s collection. A series 
of twenty-four male and female specimens collected at Merrillan, 
Ladysmith, Bayfield and Amery, Wisconsin, by the author in 
August and September, 1916, are in the type series. 


Elymana ritana n. sp. 


Resembling inornata in general appearance but more robust and with 
distinct genitalia. Length, 5-5.5 mm. 

Vertex bluntly angled, about one-fifth wider between eyes than 
length at middle. 

Color green tinged with yellow, arcs of face conspicuous as they 
extend up over margin of vertex. <A broad, pale curved band extending 
from apex of vertex to ocelli. Elytra subhyaline, veins yellowish, 
conspicuous. 

Genitalia: Female last ventral segment broadly roundedly and 
rather strongly emarginate. Central portion with heavily embrowned 
coloration extending toward base on either side of middle. Male 
ninth segment sloping almost straight on dorsal margin to prominent 
posterior spine. Anterior spine wanting. Styles in ventral view 
tapering and sinuate on outer margin to a rather deep notch about 
one-third the distance from apex, which apical portion is enlarged and 
rounded on inner margin to form an outwardly turned bluntly pointed 
apex. 


Holotype male (Santa Rita Mts.); allotype female and male 
and female paratypes in collection of E. D. Ball. Male and 
female paratypes in author’s collection. A series of eleven male 
and female specimens from Santa Rita Mts., Arizona, collected 
by Dr. E. D. Ball, July 13, 1930, and September 5, 1933, and 
the Huachuca Mts., August 2, 1931, comprise the type series. 





The Genus Elymana in North America PLATE I 
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Structural characters of species of the genus Elymana. 








UTILIZING PARASITES IN CONTROLLING THE 
ORIENTAL FRUIT MOTH! 


DERRILL M. DANIEL, 


Agricultural Experiment Station, 
Geneva, New York 


Shortly after the oriental fruit moth (Grapholitha molesta 
Busck) was discovered in western New York in the summer of 
1927, a survey of the infested area showed that indigenous 
parasites were effecting only very slight reductions in the 
population. Since no satisfactory control measures had been 
developed in the older areas of infestation, the utilization of 
parasites seemed the obvious undertaking. Macrocentrus ancy- 
livorus Rohwer was imported from New Jersey in 1928 and 
liberated in the infested area of western New York. This 
paper summarizes the methods and results of that experiment 
in biological control. 

The searching for parasites in foreign lands was out of the 
question in so far as New York was concerned, so our efforts 
were necessarily limited to the United States. The obvious 
place to look for a promising parasitic species was in some of 
the sections of the United States which had been longest infested 
by the oriental fruit moth. Southern New Jersey was such an 
area. It was here that there had appeared a larval parasite, 
Macrocentrus ancylivorus, which apparently was particularly 
effective as a factor in the control of the oriental fruit moth. 
This parasite was selected as the most promising species for 
introduction into western New York at that time. Accordingly 
in 1928, transfer and colonization of this species were begun. 


Peach twigs appearing to contain oriental fruit moth larvae were 
collected from orchards in the immediate vicinity of Moorestown, New 
Jersey, and taken to the adjacent laboratory. The leaves were stripped 
from these twigs, some of the latter were wrapped in paper towels, 
placed in mailing cases and mailed to Geneva, New York. On their 
arrival the twigs were removed and placed on apples in battery jars. 
The twigs retained at Moorestown were likewise placed on apples in 
battery jars. As the twigs dried the larvae emerged and completed 
their feeding on the apples. Corrugated cardboard strips were placed 
in the jars for the larvae to spin their cocoons therein after feeding was 

1Approved by the Director of the New York State Agricultural Experiment 
Station for publication as Journal Paper No. 23, December 22, 1933. 
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completed. The larvae were not removed from the twigs at either 
place but were permitted to emerge in a normal manner. 

From the twigs mailed to Geneva, New York, a total emergence of 15 
per cent was secured, and of this 49 per cent were parasites. From 
the twigs retained at Moorestown there was a total emergence of 32 
per cent of which 69 per cent were parasites. In other words, for 
each hundred fruit moth larvae collected, those sent to New York 
yielded 7 parasites while those retained at Moorestown yielded 22 
parasites. The twigs in both series were collected over approximately 
the same period and from the same orchards. It was concluded on 
the basis of that experience that the better method of handling such 
material was to allow it to remain at the point of collection until the host 
larvae had spun their cocoons. From this material collected in 1928 a 
total of 1,271 parasites emerged. Approximately 1,100 adults of 
Macrocentrus ancylivorus were liberated in two orchards in Niagara 
County. 

During the season of 1929 importations of M. ancylivorus were con- 
tinued. All material was retained at the point of collection until the 
host larvae had spun their cocoons. From this importation a total of 
1,400 adults were liberated in four new colonies in western New York. 
Due to shortage of insectary space at Moorestown it was necessary 
to ship all material to New York immediately after collection in 1930. 
Both oriental fruit moth and strawberry leafroller material were secured. 
Slightly more than 4,000 adult parasites emerged from these collections 
and were liberated in 19 new colonies. Material was again imported 
in 1931. Collection of larvae was made at Moorestown by H. W. 
Allen and forwarded to Geneva, New York, immediately. Emergence 
from this material was supplemented by our own rearings and 7,661 
parasites were liberated in 45 new colonies. From our own rearings 
and from New Jersey material, a total of 7,870 parasites were liberated 
in 37 new colonies in 1932. During the past season a total of 20,474 
parasites from our own stock and from New Jersey were liberated in 
58 new colonies. To date, 9 species of parasites totaling 42,505 individ- 
uals have been liberated in 165 colonies in western New York. All but 
20 of these colonies have been of the species M. ancylivorus. 

It early became apparent that the practice of collecting material 
containing the parasite in New Jersey and transferring it to New York 
could not be continued indefinitely. Therefore it was necessary that 
steps be taken looking toward the production of the parasite in the 
laboratory in numbers. We have developed a technique which allowed 
us to produce some 26,000 M. ancylivorus at the laboratory during 
this past season. The procedure followed was to build up an infestation 
of strawberry leafroller larvae in large field cages and then to introduce 
fertilized female parasites. The parasitized host larvae were then 
collected at the time of cocoon formation and stored in rooms where the 
emerging parasites were easily collected. The material reared in this 
manner was supplemented somewhat by rearings in which the oriental 
fruit moth was used as host. 

In following the progress of an introduced parasite, a number of 
points within the infested area should be selected and in each of these a 
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large number of larvae should be collected year after year, in such 
a way that it will be possible to obtain a fairly accurate idea as to the 
increase of the percentage of parasitism from generation to generation. 
The oviposition period of the parasite may extend over a period of 
several days or weeks. Collections of the host in a stage suitable for 
attack should therefore be made during the whole period in which these 
are present in the field and the average percentage of parasitism should 
be calculated from these collections made over the whole of the region 
considered. 

In the case of the oriental fruit moth in New York, three broods are 
produced. Normally, the first and second brood larvae are twig- 
infesting while those of the third are fruit infesting. However, late 


TABLE I 


PARASITISM AND FRuIT MotH INFESTATION 











| PERCENTAGE OF LARVAE N 

PARASITIZED BY NUMBER OF | ITAGE 

YEAR | | Percentage} RO Morn — 

| PARASITISM ARVAE _ | INFESTATION 

M. ancy- | All Other Per ACRE | 

livorus | Species | 

1928 6.63 15.47 | 22.10 9,468 15.00 
1929 15.30 1.20 | 16.50 18,901 59.89 
1930 19.76 4.39 24.15 11,108 15.61 
1931 ; 24.15 27.20 | 51.35 | 8,570 13.43 
1932. 25.00 15.21 | 40.21 | 8,288 | 14.01 
1933. | 27.50 3.41 30.91 | 4,451 9.66 


second brood larvae may enter fruit and early third brood larvae may 
feed in twigs. There are present twig-infesting larvae of one brood or 
another from June 1 to the middle or last of August. The plan has been 
followed of making weekly collections of infested peach twigs throughout 
this entire period in each orchard in Niagara County in which a colony 
of parasites was established. Such frequent collections were made 
necessary, of course, by the continuous presence throughout that period 
of the oriental fruit moth in a stage suitable for attack by the parasite. 
The data secured from these collections were assembled so as to give the 
average percentage of parasitism for each season (Table I). 

This type of data gives the whole picture of what the parasite has 
been able to accomplish during the entire period when suitable host 
material was available, and in our opinion is absolutely essential if any 
conclusion is to be drawn as to the value of the parasite. It is well 
known that parasitism tends to rise sharply as the number of twig- 
infesting larvae decreases and more fruit moth larvae enter the fruit. 
This is believed to account in large measure for increased percentages of 
parasitism in late summer and should not necessarily be taken to indicate 
greatly increased parasitism. Our records show the following: In 19382, 
late season parasitism averaged 43.74 per cent, the season’s average 
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was 25 per cent, and the oriental fruit moth population was 8,288 
larvae per acre; while in 1933, the same figures were, respectively, 
33.05 per cent, 27.50 per cent, and 4,451 larvae per acre. It appears, 
therefore, that percentage of parasitism in late season is not an accurate 
measure of the effectiveness of this parasite. 

Taken alone, the average percentage of parasitism for the season 
may not necessarily be a true indication of the situation. Numerous cases 
are on record where percentage of parasitism was high and still the pest 
in question was able to inflict tremendous losses. The feeding activities 
of the early broods of oriental fruit moth larvae in peach twigs causes no 
direct loss to the fruit grower. It is the feeding of the later broods in 
the fruit which causes the damage. Therefore, the object of any 
control, be it biological or mechanical, directed against the oriental 
fruit moth, is to reduce this injury to the fruit. In evaluating the results 
of the activities of the parasites it is necessary to consider the activities 
of the host. Records have been secured of the amount of damage to 
the fruit each season. However, the percentage of fruit infestation 
cannot usually be taken as an accurate indication of the population 
level of the fruit moth because this figure is influenced considerably 
by the size of the crop. If the number of fruit infesting larvae per acre 
is determined, the resulting figure is one which should not be influenced 
by the size of the crop because obviously the number of larvae per acre 
cannot be greatly limited by the size of the crop unless the infestation 
is so large or the crop so small that a shortage of food results. Table I 
gives the average percentage of fruit infestation and the calculated 
number of larvae per acre for each year from 1928 to 1933. The figures 
show that the high point of damage occurred in 1929 when 18,901 larvae 
were present per acre. Following this high point there has been a 
decided reduction in the population level of the pest; in fact the drop 
from 18,901 to 4,451 larvae per acre in 1933 constitutes a diminution of 
76.4 per cent. It is realized that the above figures are at best an 
approximation, but it is felt that they are sufficiently accurate to indicate 
the trend of developments. This reduction in the population level of 
the pest coincides with the increase of parasitism by M. ancylivorus 
and it seems probable that the major portion, at least, of this reduction 
was due to the activities of the parasites. 

The above discussion is based on figures for all of Niagara County. 
As a further indication of the effectiveness of the parasite, it may also 
be pointed out that where it has been longest established and con- 
sequently where parasitism is highest, the population level of the pest 
is lowest. In the western half of the county, the average infestation 
in 1933 was 7.11 per cent and the number of fruit moth larvae per acre 
was calculated as 2,807. As compared with the calculated number of 
4,451 larvae per acre for the entire county, this figure indicates a favor- 
able trend. 

Macrocentrus ancylivorus is not the only parasitic factor operating 
on the fruit moth infestation, and therefore, is not wholly responsible 
for the reduction noted. However, it has taken a steadily larger toll 
of fruit moth larvae each year and ever since its establishment has been 
the largest single parasitic factor. In the face of a falling host popula- 
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tion M. ancylivorus has been able to increase its effectiveness. H. S. 
Smith? states that: “‘Many entomophagous insects . . . thrive only 
when the host is dense. Such species merely produce oscillations in 
the host population and are of little economic significance. Those 
parasites and predators which can operate effectively when the host 
population is sparse are the ones of real value. In this fact is found 
the true measure of the efficacy of an entomophagus insect. Contrary 
to a rather general supposition, it is not related to the reproductive 
capacity of the parasite or predator, but is determined by its ability 
to find and successfully attack the host individuals when they are 
widely separated.” 

Each year since 1929 the host individuals constituting the population 
of the oriental fruit moth in Niagara County have become more widely 
separated by reason of the reduced population, and each year M. 
ancylivorus has been able to find and successfully attack a steadily 
larger proportion of the host larvae. 


2Ann. Ent. Soc. Amer., 26: 518-528. 1933. 


NEW DOMINION PARASITE LABORATORY 


The new Dominion Parasite Laboratory located at Belleville, Ontario, was 
officially opened June 24, 1936, by Dr. G. H. S. Barton, Deputy Minister of 
Agriculture. More than seventy entomologists from Canada, England and the 
United States attended the formal opening and remained for the two-day con- 
ference on Biological Methods of Controlling Insect Pests. 

The original laboratory established in 1929 for the introduction, propagation 
and distribution of beneficial insects and other natural enemies was rapidly out- 
grown and the new modern plant now in operation should further increase this type 
of insect control in Canada. The new building, in the form of a letter H, is of 
re-inforced concrete and is insulated with cork and rock wool. Three wings on 
the ground floor are divided into four rooms and central corridor. Each room is 
air conditioned, and has vacuum and compressed air for handling insects, running 
water, drainage and electricity. In the basement one wing of four rooms is to 
be used for insect storage and propagation and in another wing two large cold 
storage rooms are provided. 

Entomologists who came from a distance to participate in the conference 
included Dr. W. R. Thompson, of the Farnham House Laboratory in England; 
Prof. Harry S. Smith, of Riverside, California; and Dr. C. P. Clausen, of Wash- 
ington, D. C. In speaking of the work of the Farnham House Laboratory Dr. 
Thompson said that between the years 1927 and 1936 a total of 11,065,353 parasites 
or hosts more or less heavily parasitized by them were shipped to Great Britain, 
Canada, Australia, New Zealand, South Africa, Irish Free State, India, Ceylon, 
Kenya, the West Indies, Cyprus, Fiji and the Falkland Islands. 

The entomologists privileged to attend the first international conference on 
biological control of insect pests concur in wishing their Canadian friends con- 
tinued success in the control of insect pests by the biological method.—B. J. L. 





RELATION OF GREGARINES TO GROWTH AND 
LONGEVITY IN THE MEALWORM, 
TENEBRIO MOLITOR L. 


RUTH SUMNER, 


Department of Zoology, University of Colorado, 
Boulder, Colorado 


Although gregarines are known to occur in the digestive 
tract of a number of different kinds of insects, apparently 
little is known concerning the significance of such infestations. 
Portier (1919) reared larvae on sterilized media and holds that 
microorganisms are not essential for growth in 7enebrio molitor, 
whereas, the writer (1933) found that gregarines were necessary 
for normal growth and longevity in this mealworm. 


MATERIAL AND METHODS 


Progeny of a stock of Tenebrio molitor L. which had been allowed 
to inbreed in the laboratory were used in these experiments. 

The thyroid used was Parke, Davis and Company’s ‘“ Desiccated 
Thyroid Glands,” lot 2940428 (swine). 

Throughout the experimental period the cultures were maintained 
at a fairly constant room temperature. 

Water was found to be essential for drinking purposes and to insure 
sufficient atmospheric humidity. It was administered daily by means 
of a pipette, on two layers of filter paper. Three drops was found to 
be the optimum daily amount (in Boulder, Colorado) for the larvae 
in petri dishes; more than three drops resulted in the growth of a fungus. 

Control diet satisfactory for normal growth of these animals con- 
sisted of 13.5 parts each of sterile powdered wheat hearts and rolled 
oats, and 13 parts wheat flour. 

In order to obtain gregarine-free larvae, eggs were removed from 
stock cultures and allowed to hatch in sterile culture dishes. Cultures 
were set as follows: 

a. CONTROL: Twenty-five gregarine-free larvae, 10 mm. or less 
in length were placed in petri dishes. Four grams of the control diet 
was found adequate for these tenebrios during the entire period of the 
experiment. 

b. THyRoID: Same as control, except that 15 mg. desiccated swine 
thyroid was added to the diet. 

c. INFESTED-CONTROL: Twenty-five gregarine-infested larvae the 
same size as those in the control, and 10 adult beetles were placed into a 
petri dish and provided with an adequate amount of the control diet. 
The adults remained in the culture only 20 days. 
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d. INFESTED-THYROID: Same as infested-control, except that 15 mg. 
desiccated swine thyroid was added. 

The experimental animals were examined by a modification of the 
smear method of Drew (1930:12) to determine whether or not gregarines 
were present in the intestine. The smears were fixed in formalin 10% 
and glacial acetic acid 2% and stained with diluted Gage’s (1919) 
acid fuchsin. 

Smear studies showed that all larvae from the cultures lacking 
adults were free from gregarines, while all those from the cultures 
containing adults possessed gregarines in the intestines. Thus, a and b 
are spoken of as gregarine-free, whereas c and d are designated as 
gregarine-infested cultures. 


ACKNOWLEDGMENTS 


The writer wishes to express indebtedness to Dr. Edward D. Crabb 
for suggesting the problem and directing the work, and to Prof. 
T. D. A. Cockerell for identifying the species of Tenebrio used. 


GROWTH 


Gregarine-infested larvae grew more rapidly than the gregarine-free 
animals as shown by the following measurements taken on the 65th day 
of the experiment: 

Gregarine-free larvae (cultures a@ and b): 32 larvae living; none, 
20 mm. long; 7, 10 mm.; 25, less than 10 mm. 

Gregarine-infested larvae (cultures c and d): 42 larvae living; 
5, 20 mm. long; 19, 10 mm.; 18, less than 10 mm. 

Similar results were noted on the 24lst day of the experiment as 
may be seen by the following figures: 

Gregarine-free larvae (cultures a and 06): 9 larvae living; length 
ranging from 8 mm. to 23 mm. with an average of 15 mm. 

Gregarine-infested larvae (cultures c and d): 19 larvae living; length 
ranging from 11 mm. to 27 mm. with an average of 21.2 mm. 

Thus, at this time, the nineteen gregarine-infested larvae averaged 
6.2 mm. longer than the nine gregarine-free larvae. 

In general, thyroid was found to retard linear growth, which is in 
agreement with results obtained by Kunkel (1918) on flesh fly larvae 
and Allen (1918) on Rana pipiens Schreber tadpoles. However, 
gregarine-infested larvae were not as susceptible to this retarding 
influence as were the gregarine-free larvae, as shown by comparing 
average lengths in the cultures on the 241st day: 

a. CONTROL: 5 larvae (7, 15, 15, 18, 23 mm.); mean length, 15.6 mm. 

b. TuHyrorp: 3 larvae (11, 12, 19 mm.); mean length, 14.0 mm. 

c. INFESTED CONTROLS: (10 larvae (11, 15, 15, 20, 23, 23, 25, 25, 
27, 27 mm.); mean length, 21.1 mm. + 1.4574. 

d. INFESTED THYROID: 9 larvae (15, 18, 20, 20, 22, 22, 25, 25, 
25 mm.): mean length, 20.7 mm. + 1.0933. 
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LONGEVITY 


Gregarine-free larvae had a higher rate of mortality than gregarine- 
infested larvae (Fig. 1). On the 65th day a total of 32 larvae were 
living in the gregarine-free cultures, as compared with 42 larvae living 
in the infested cultures. By the 241st day, a total of 8 larvae were still 
alive in the gregarine-free cultures, while there were 19 in the gregarine- 
infested cultures. 

It was apparent that thyroid feeding further accentuated the 
mortality rate, since on the 65th day, a total of 11 deaths had occurred 
in cultures receiving no thyroid, and 15 in those fed thyroid; on the 
241st day, 35 deaths had occurred in cultures without thyroid as com- 
pared with 38 deaths in the thyroid-fed cultures. 
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Fic. 1. Influence of Gregarines on Longevity. Note much higher death rate 
among non-infested cultures. 


SYMBIOTIC RELATIONS 


Some of the gregarines present in the larvae were in an association 
of two sporonts attached by unlike ends. These gregarines were 
tentatively identified as Gregarina steini Berndt from Watson’s (1915) 
descriptions, in which four gregarines are reported to have been found 
in the intestine of Tenebrio molitor: Steinina ovalis (Stein) Leger and 
Duboseq, Gregarina cuneata Stein, G. polymorpha (Hammerschmidt) 
Stein, and G. steini Berndt. 


Just what part the gregarines play as symbionts has not been 
determined. No evidence that they serve a digestive purpose was 
found; however, it is possible that they may elaborate an essential 
substance such as a vitamin, endocrine or enzyme essential for normal 
growth and longevity in the mealworm, since it has been shown that 
spore-bearing bacteria such as Bacillus smegmatis Alverez and Tavel, 
B. timothy Moeller and B. moelleri may synthesize and store vitamin B 
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in the intestine of experimental animals (Heller, McElroy and Garlock, 
1925). 

The method by which the larvae obtain the gregarines is not definitely 
known, but it is probably through food contaminated with feces. 


CONCLUSIONS 

A total of 100 larvae and 20 adults were employed in this 
investigation. 

Since mealworms containing gregarines grew more rapidly 
and had a lower mortality rate than gregarine-free larvae, it is 
concluded that gregarine infestation is essential to normal 
growth and longevity in Tenebrio molitor. 

The gregarine infesting these larvae was identified as 
Gregarina steini Berndt. 

Thyroid retarded growth more markedly in the non-infested, 
than in the infested larvae and accentuated the mortality rate. 
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MORPHOLOGY OF THE INSECT ABDOMEN, Part III. THE Mate 
GENITALIA, by R. E. SNopGRAss. Smithsonian Miscellaneous Collections, 
Vol. 95, No. 14, pp. 1-96; 29 text figures. Washington, D. C. 

This paper is a continuation of the series of papers on insect anatomy and is a 
comparative study of the male genitalia in nine classes of Arthropods including 
seven of the lower orders of insects. The author promises to follow it with a series 
of papers on the male genitalia in the higher insectean orders. It is in style and 
quality uniform with the preceding papers of this series.—C. H. K. 





NEW LEAFHOPPERS OF THE GENUS AGALLIOPSIS 


E. D. BALL, 
University of Arizona, 
Tucson, Arizona 


While preparing a food-plant list of the species of Leaf- 
hoppers of the genus Agalliopsis, the writer found, as usual, 
that some of the species have not been named and that a 
descriptive paper must precede the biological one. The two 
species described below will complete the list for the United 
States. 


Agalliopsis saxosa Ball, n. sp. 


Similar to variabilis in size and form slightly smaller and with four 
to eight cross nervures. Small, gray with pale brown markings. 
Length, 9, 3.7 mm. 

Searcely differing in color and markings from variabilis, slightly 
smaller with a number of irregular reticulations between the sectors 
(often 5 to 8) and sometimes reticulations in other cells of the corium, 
but not extending to the clavus. Female segment almost square with a 
definite, dark marked semicircular emargination posteriorly instead of 
long and highly arched with a truncate margin as in variabilis. Male 
valve large, the plates long triangular; the apices appressed instead 
of divergent as in variabilis. 

Holotype Q and three paratypes, October 5, 1935; Allotype o&, 
September 10, 1933, and two paratypes, September 28, 1933. All 
taken by the writer from the Little Poke Weed (Rivina portulaccoides) 
growing under the shade of vertical cliffs on a north exposure at 
Patagonia, Arizona. Types and paratypes in author’s collection. 
Paratypes in the National Museum. 


Agalliopsis vellana Ball, n. sp. 


Similar to novella in form and markings, but much smaller, with a 
second cross nervure. Pale gray, with a narrow black saddle. Length, 
9,3 mm. 

The pronotum with a median ridge anteriorly much narrower and 
more pronounced than in novella. The inner spots on vertex and the 
black marks against the ocelli smaller than in novella. Two cross 
nervures between the sectors and rarely a third, the outer anteapical 
cell shorter than in novella and often widened posteriorly. Female 
segment much shorter than in novella, the lateral angles broad and 
rounding outside of a semicircular excavation which is really very short 
and broad as the segment is strongly arched and the margin reflexed. 
Male plates shorter and broader than in novella. The genital “box” 
much smaller. 
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Holotype 2, October 25, 1926. Allotype &, February 8, 1926, and 
10 paratypes of various dates, Sanford, Florida, one Tampa, one Palm 
Beach, one Homestead, and one St. Augustine. All taken by the 
writer in sweeping flat woods in Florida. Only single specimens were 
taken so no food plant was recorded. Types and paratypes in author’s 
collection; paratypes in the National Museum. 

This small species seems to replace novella in Florida and the Gulf 
Coast as the writer in his three years collecting did not find a single 
example of the larger species in that region. 


FOOD PLANTS OF THE UNITED STATES FORMS OF 
THE LEAFHOPPERS OF THE GENUS AGALLIOPSIS 


E. D. BALL, 
University of Arizona, 
Tucson, Arizona 


The major interest of the writer for many years has been the 
determination of the food plant relation of the leafhoppers. 
Each time information accumulates to the point where a 
summary of a group can be presented, it is interesting to 
observe how definitely restricted the food habits of the species 
prove to be. In the majority of cases the food plant limitation 
is to a single species of plant and usually there will be found 
to be different leafhoppers on different species of the same 
plant genus. It is also interesting to note how widely at 
variance these food habits are to the previous generalizations 
that have been made. For example, the eastern worker 
thinks of Cicadas as a tree inhabiting group. If he should 
spend a few seasons in the West and saw vast areas where 
Cicadas were swarming, often three and five and sometimes 
ten to a square foot without a tree in sight, he would be obliged 
to materially revise his ideas. Within a few years two eastern 
writers have stated that all of the species of the genus Scolops 
were grass feeders. The writer (1930) summarized our knowl- 
edge of the definite food habits of seven species and since that 
time three more have been established. Not one of the ten 
proves to be a grass feeder. Most of their food plants prove 
to be serious weeds that compete with the grasses for the scant 
water supply of our range region. When these ranges are 
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overgrazed these weeds tend to increase in numbers and would 
more effectively prevent the re-establishment of the grasses 
if it were not for a similar increase in these beneficial leaf- 
hoppers that hold the weeds in check. The food plants of our 
species of leafhoppers of the genus A galliopsis have not been 
selected for presentation as representing either the beneficial 
or injurious phases of this problem but because they illustrate 
two or three of the major fundamentals as follows: 


1. That when a serious study of food habits is made it is usually found, 
as in this case, that the species have definite specifically restricted 
food habits instead of being general feeders as is usually reported. 

2. That these food habits do not range throughout the plant kingdom 
but are very definitely restricted either to one or more related groups 
of plants or to plants that have some common relationship in 
structure or growth, as, for example, woody plants, perennials, or 
shade lovers. 


3. That food plant determination is much more rapidly and accurately 
made in desert regions where isolated trees and shrubs are the rule 
and where whole areas are found with a single type of plant growth; 
changing to another entirely different type with a change in elevation, 
slope, or soil. The writer has often stated that it is possible to 
accomplish more in this field in one year in Arizona than it was in 
three years in his work in Iowa, Wisconsin, or Ohio. 


As in other cases where food plant lists have been prepared, 
the first task is to line up and key out the species of the group 
and describe the new forms that a critical study of food plants 
and habitats indicate exist, but which have not been previously 
recognized. 

Osborn and Ball in 1899 published the first classification 
of the N. A. forms of Agallia. Later Kirkaldy raised each 
one of Osborn and Ball’s primary divisions to generic rank. 
In 1933 Oman published a very valuable and accurate revision 
of the group in which the number of species was doubled. 
The writer has been studying the food habits of the group 
for years and a number of Oman’s new species were from this 
source. Only a preliminary survey can be made of the food 
plants at this time. The present paper is limited to the genus 
Agalliopsis and to the species occurring north of Mexico. 
As Oman’s key includes a large number of species outside these 
limits and is further complicated by the use of the internal 
genital characters, it seemed worth while to include a simplified 
key to our representatives. 
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KEY TO THE SPECIES NORTH OF MEXICO 


A. One cross nervure between the sectors. 
B. Elytra with the nervures concolorous or only faintly outlined. 
C. Elytra very long and slender, nervures very narrowly pale. No 


ID INS on cininwioatig bs nas ts canyon nt aes wabeleaess Bovis 1. exilis 
CC. Elytra normal, nervures obscure. Elytra usually transversely 
banded. 
D. Transverse bands of white on pronotum and elytra....... 2. cervina 


DD. Transverse band on elytra dark or wanting. 
E. Species large (4.5 mm.). 


FP. Biytre DARGA; MOTTREID. «6.6 ci ces eccecesscens 3. penoculata 
PE. SivteR BOL DAMON) BOUTON, 0. 060k c cece cess ccccces 4. florida 
EE. Species small (3.5 mm.); southern....................000- 5. cincta 


BB. Elytra with the nervures distinct and contrasting with the membrane 
in part at least. 

G. The commisure not lighter than the other nervures nor definitely 

interrupted. Female segment not deeply excavated. 

H. Species large (4+ mm.). Brownish or brown marked. 
I. The inner claval nervures together forming the longer segment 
of a long-oval or long-egg-shaped compartment. 

J. The outer anteapical small oval sometimes double. Whole 


InsOCt GUMUSEM WIEN DPOWN........ croc cesccescvecsecevese 6. oculata 

JJ. The outer anteapical cell nearly rectangular. Insect gray 
WELT CONDOR OE EOI. nn ix caiieiss corcvind snes seeseseiss 7. huachucae 

II. The inner claval nervures forming the larger segment of a circle. 
CSOOURE CONST CIMBAIIOR. .. 00... c cee escccssvccescrevees 8. dubiosa 

HH. Species smaller (3.5 mm. or less). Gray. 

Ric, SOD SRNR TO) ine vdcicnstsessevavevesss 9. fuscosignata 
i, Es I OP BUDE oo ovic sci case deeasievsreascecs 10. minor 


GG. Commisure distinctly ivory, broadly interrupted with dark between 
the apices of the claval nervures. Female segment deeply emarginate. 
L. Larger, longer (4.5 mm.). Definitely wedge-shaped with a double 


interruption. Face brown below; western................ 11. novellina 
LL. Smaller, the male definitely smaller and darker. Rarely twice 
interrupted. Face not more than brown margined........ 12. novella 


AA. Two cross nervures (or more) between the sectors. 
M. Pronotum with 6 curved or oblique cinnamon dashes in two series, 
two in front and four behind, the inner ones sometimes dark. 


N. Only two cross nervures from the cubitus................ 13. variabilis 
NN. Many cross nervures from the cubitus.................... 14. saxosa 

MM. Pronotum with 2 small round black spots on the disc, rarely traces of 
III 5 id ins ace nines ccta Ws Golo AON seh Rha RCC eR OES 15. vellana 


1. A. exilis Oman. The writer has taken this species from yellow 
pine (P. ponderosa) on the Santa Catalina, Chiricahua and San Francisco 
Mountains in Arizona and the types were from Trinidad, Colorado 
(Drake). The nymphs are found on the tips of the twigs in July and 
August and the adults from September to early November. 


2. A. cervina Oman. This strikingly colored species has been 
recorded by Oman from Florida, Texas, Kansas, and he recorded taking 
the Texas material from live oak and that Beamer took the Santa Rita, 
Arizona, example from Blue oak (Q. oblongifolia) which is also a “live” 
or evergreen oak. All the examples have been adult and have been 
taken in June or July. 


3. A. penoculata Oman. The writer took the type material from a 
clump of button bush (Cephalanthus occidentalis) in a swampy area near 
Lapeer, Michigan, in August. Oman reports it from New York and 
Connecticut in August and September. 
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4. A. florida Oman was described from material from Florida 
taken in August but without record of food plant. 


5. A. cincta Oman. This was described from extreme southern 
Florida material and later Oman records it from Jamaica and Cuba. 
The writer took adult of this species from “‘a little mat” (probably an 
Amaranthaceae) in the drill grounds at Brownsville, Texas, January 3, 
1932. The material from the Islands was taken in February, March 
and April, that from Florida in May (co) and August (9 9). It 
appears to winter as an adult and have an early summer generation. 
This ‘‘little mat”? may have been the food plant or simply a hibernating 
shelter. 

6. A.ocultata Van D. The writer has found this large brown species 
swarming on the Blue Elderberry (Sambucus glauca) in southwestern 
California from the San Luis Obispo pass south into Mexico and east 
to the passes at Beaumont and Pine Valley. The nymphs are found in 
May and June and the adults abundant in June and July, decreasing 
rapidly in numbers later. The Elderberry (tree form) in Arizona 
is supposed to be a variety of this species, but none of the numerous 
leafhoppers found feeding on it in California appear in Arizona. 


7. A. huachucae Oman. The two males and seven females taken 
by Dr. Beamer in the Huachuca Mountains on August 2, is the only 
record of this species to date. 


8. A. dubiosa Oman. Dr. Beamer took the two male types of this 
species in the Huachuca Mountains on August 2. The writer has taken 
the pale brown nymphs quite commonly on the Chihuahua pine in the 
Chiricahua Mountains in late June and early July. Three males were 
taken July 26th along with big nymphs. The region was not visited 
again until September 12 when a single female was found. Dr. Beamer 
was directed to this spot in August and found the adults present. 

9. A. fuscosignata Oman. Adults of this species were taken by the 
writer in abundance on the western Mulberry (Morus microphylla) 
at Granite Dells, Arizona, on July 17 and scattering individuals have 
been taken as late as early October. 

10. A. minor Oman. The writer has taken this small species 
abundantly on the Evergreen Desert Hackberry (Celtis pallida). The 
adults pass the winter on the tree in small number in Arizona. They 
were common on the trees at Kino Bay, Sonora, Mexico, in December. 
The new generation appears in late June and by July is abundant again. 
Oman described this as a variety of the Mulberry species but it appears 
to be distinct and constant in size, food habits and distribution. 

11. A. novellina Oman. The writer has taken this big alternately 
marked species from the Alligator Juniper (Juniperus pachyphloea) in all 
the mountain regions of eastern Arizona from the Mexican border to 
the Sierra Anchas. Oman records it from Arizona, New Mexico, Utah, 
Idaho and Oregon. The Alligator Juniper does not extend into the 
northwest so it must transfer to some other species of Juniper. 

12. A. novella Say. This common and widely distributed species 
ranging from Canada south to Georgia and Louisiana and west to the 
Wasatch Mountains in Utah and White Mountains in Arizona is still 
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without a definite food plant record. No doubt because it occurs in 
the tangled undergrowth of the deciduous forests. The writer has 
found it common in the high mountain valleys of eastern Arizona 
where the mixed and tangled vegetation is like that of the east. The 
writer did not find this species in Florida as is noted and explained 
below. 

13. A. variabilis Oman. This is one of the most striking and 
remarkable species of the group on account of its nymphal characters 
and two cross nervures. The writer found this species swarming in 
such numbers on a sticky clump of four-o’clock on the west slope of 
Tehachapi pass (27 miles southeast of Bakersfield, California) on 
June 30, 1931, that it was killing clumps two or three feet across and 
almost two feet high. There were an average of about 50 nymphal 
skins on the backs of the large oval leaves and the adults could be 
collected by the pint. In another place they were mostly nymphs. 
At Tinajas Atlas in extreme southwest Arizona a long vine-like climbing 
form with sticky leaves had a swarm of adults on May 5 and 18, 1932, 
and adults and nymphs on April 23, 1935. In Sabino Canyon the 
slender running vine with sticky leaves (Mirabilis glutinosa var. gracilis) 
had a large number of nymphs and a few adults June 13, 1935. The 
backs of the leaves were studded with cast skins. 

The nymphs have the general form shown by Osborn and Ball (1898), 
but instead of a single compressed crest on the abdomen, they have five 
rows of large cone-shaped tubercles (a median and two pairs of lateral 
ones) with about five major tubercles in each row, besides these the face 
is bordered with small tubercles. There are six larger ones on the 
posterior margin of the pronotum and four each on meso- and metanotum; 
each tubercle is tipped with a long hair and there are a large number of 
still smaller hair-tipped tubercles over the face and dorsum. Some of 
these tubercles are ivory white and some brown in sharp contrast. 
One wonders whether this is an adaptation to the glutenous character 
of the host plant. 


14. A. saxosa Ball. The writer has taken this small reticulate 
species, larvae and adults, only on the Little Poke Weed (Rivina 
portulaccoides) growing in the deep shade of vertical cliffs in extreme 
southern Arizona. 


15. A. vellana Ball. This small pale species with two cross nervures 
appears to replace novella in Florida and around the Gulf Coast. They 
were taken singly in flat woods areas and no food plant determined. 


THE PRIMITIVENESS OF AGALLIOPSIS AND ITS 
HOST PLANTS 


When one studies the list of food plants of this group, 
three striking things appear: (1) that with one exception each 
species is found on a different genus of plants; (2) that there 
is an exceptional number of monotypic plant genera involved; 
and (3) that after all these food plants are more closely related 
than the diversity of genera would indicate. 
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The two pines are placed next to each other in the list, 
while the Juniper is close to them, and the Alligator juniper is 
quite distinct in the group. If one considers the monocotyls as 
a side branch, then the oaks soon appear; followed by the hack- 
berry and the mulberry, both monotypic over most of their 
range and closely related, as are the insects that feed upon 
them. The four-o’clock (Mirabilis) is monotypic throughout 
much of its range. The poke weed is not only monotypic but 
the only one in the family in the west, and follows the four- 
o’clocks. The two leafhoppers are also closely related. Botan- 
ically there is a big jump to the Button Bush, another 
monotypic genus, but the Elderberry with three species follows 
it in Jepson and again the two insects are closely related. 
Monotypic genera are often indicative of lone survivors of 
ancient floras. The Agallias are no doubt relatively ancient 
and primitive leafhoppers and may well have been more 
numerous in ages past. 


WARD'S ENTOMOLOGICAL BULLETIN. Ward’s Natural Science Estab- 
lishment, Inc., of the University of Rochester has requested the ANNALS to call 
the attention of its readers to the free services it offers to entomologists in the use 
of the columns of its ‘‘Entomological Bulletin.’’ These services are listed in the 
October, 1936, issue of the Bulletin. The newer service is an enlarged, free, 
collectors’ exchange column, in which services can be offered and wants can be 
listed in the matter of gathering and distributing entomological material. All 
entomologists are free to use this service. 

Ward's Natural Science Establishment was started on the campus of the 
University of Rochester under the management of the geologist, Professor Henry 
A. Ward. In 1869 it burned and was rebuilt across the street, since which time 
it has been the great American clearing house for biological material. In 1928 
the Ward family gave the establishment to the University of Rochester whose 
Trustees decided to carry on the establishment as a scientific institution, furnish- 
ing natural history material of all kinds to educational institutions. 

As young men, such figures in American biology as J. K. Gilbert, Frederic A. 
Lucas, W. T. Horniday, Carl E. Akeley, Frank C. Baker and others worked on 
its large staff. It has always been an institution that developed enthusiasm in 
its men.—C. H. K 











THE IMMATURE STAGES OF SOME 
MINNESOTA TRICHOPTERA! 
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The economic importance of the Order Trichoptera is con- 
fined almost entirely to the immature stages. The bulk of the 
literature on these insects has in the past dealt mainly with the 
adult forms. According to Imms (1930) about 1,600 species of 
the order are known. Betten (1934) in his recent monograph 
lists 568 species for North America of which number he believes 
about 55 have had the immature stages described. 

Since the adults of the common forms have been described 
it is desirable that the larval stages be tied up with the proper 
adult in order that larval and pupal identification may be made 
possible in the future. This can only be accomplished by rearing 
each species. The present work was undertaken with the view 
of establishing the identity of some of the more common Minne- 
sota larvae met with daily in the course of aquatic work such as 
fish food studies, stomach content examinations, and bottom 
sample identification. 


WORKERS ON IMMATURE STAGES 


In Europe the larval and pupal stages of Trichoptera have 
received considerable attention. Some of the more important 
contributions have been made by Klapalek, Siltala (Silfvenius), 
Struck, Ris, Morton, Thieneman, Ulmer, and Lestage. 


1It is a pleasure to express appreciation to Dr. C. E. Mickel for constant 
advice and encouragement throughout the course of this work. Thanks are also 
due to Dr. S. Eddy for assistance and opportunity for collecting much of the 
material; to Dr. Cornelius Betten, of Cornell University, for determinations of 
adult specimens; to Dr. A. A. Granovsky and Mr. Donald Pletsch for light trap 
material; to Mr. Donald Denning for material; and to Miss Charlotte Chisholm 
for reading the manuscript. 
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The North American fauna has not been adequately dealt 
with to date. With the exception of scattered observations in 
the literature, the descriptive and taxonomic work has been 
done by Betten (1901, 1902), Vorhies (1909), Krafka (1915), 
Lloyd (1921), and Sibley (1926). These workers reared through 
from larvae a total of 50 species. Krafka in 1915 published a 
key to the subfamilies of trichopterous larvae. This key is well 
illustrated with figures of the diagnostic characters used. Sibley 
gives a key to the families based on pupal characters as well as 
pupal keys to certain genera. 


SYNONYMY 

The nomenclature used in this paper is that of Milne (1934, 
1935) who has revised the families Phryganeidae, Molannidae, 
Leptoceridae, and Limnephilidae. In his 1934 paper he states 
that he has had access to the type material of Hagen and of 
Banks. Limnephilus combinatus Walker is used for L. rhombicus 
(L.) as given by Betten and others since Milne has found spe- 
cific differences between the European and the American forms. 


MINNESOTA FAUNA 


Vorhies estimated that at least 100 species of Trichoptera 
would be found in Wisconsin. It seems logical to suppose that 
the Minnesota fauna would not differ greatly. Once the micro- 
caddis flies of the family Hydroptilidae become known, however, 
this number may be considerably increased. 

Four species have been recorded from Minnesota up to the 
present time. The writer has collected 27 forms, 26 of which 
have not been previously reported from the state. 

Eight species have been reared through from larvae. Three 
of the species here reported have been reared for the first time. 
Five have been previously reared by other workers, but this 
work has been repeated for the Minnesota forms and additional 
observations, descriptions, and figures are here given. 

One of the striking things brought out by the work on the 
larvae is the inadequacy of the usual distinction between stream 
and lake forms or between lotic and lenitic forms. Some of the 
Limnephilids, for example, Limnephilus combinatus, which 
inhabited slow streams in the southern part of the state, was 
found in the cold water lakes in the Arrowhead region in the 
north. Similarly Hydropsychid larvae, characteristic of swift 
streams, were abundant on the wave-swept rocks along the 
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shores of Lake Superior, where conditions of life essentially 
stream-like were to be found. Vorhies records Helicopsyche 
borealis from Devil’s Lake, Lake Monona, and Lake Mendota. 
The writer has found this species abundant in both streams and 
lakes. From an ecological standpoint, a classification based 
upon factors such as water temperature, amount of dissolved 
oxygen, and the character of the substratum will probably 
prove more valuable. 

Most Trichopterous larvae in streams are somewhat active 
during the winter. During the winter of 1933 the writer visited 
the Savage trout stream and the Credit River monthly. A few 
of the forms present in great numbers in the summer were 
found. They were not nearly so active nor available as during 
the warmer months. 

Two species of temporary pond Trichoptera have been 
taken by the writer. Neither has been successfully reared 
through to the adult as yet. Both forms are Limnephilids. 
The cases are shown in the photograph, Plate I, Figures 2, 6. 


METHOD USED IN REARING WORK 


The ideal method for rearing caddis fly larvae is to allow them to 
remain in their natural habitat and merely restrict movement by means 
of screens or some other enclosure. Constant observation is necessary 
with this technique. The writer attempted to use “pillow” cages of 
copper screen during the summer of 1934 on trout streams in Vermont, 
but the venture was singularly unsuccessful due to the sudden great 
fluctuations in water level in these streams. 

The next best rearing method is to bring the insects into the lab- 
oratory and duplicate their normal environment as much as possible. 
The larvae were collected in the field and transported to the laboratory, 
usually in pint jars partially filled with water. Ordinarily several spec- 
imens were preserved in aclohol at that time. The mortality incurred in 
bringing the larvae in from the field was negligible even in cases where 
the larvae remained in the jars for 5 or 6 hours. 

The laboratory set-up used consisted of a spreader pipe of glass with 
a separate lead to each rearing jar, and attached directly to the tap. 
Each jar was drained directly into the sink, and then fitted with a top 
of copper screen with one hole for the entering tube. The outlet con- 
sisted of a hole in the jar about 1 inch from the top. The holes were 
cut in the original jars by the glass blower. In addition each jar was 
fitted with a wooden emerging perch. This was later found to be super- 
fluous since the insects upon emergence invariably clung to the screen. 

The only water available at that time, unfortunately, was the 
Minneapolis city supply which is rather highly chlorinated. The mor- 
tality of the larvae after taking up their life in the laboratory was high, 
and may be attributed to a considerable degree to the water supply. 
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Entomostraca and algal forms were introduced into the jars from 
time to time to provide food. Sand and gravel were placed in the bot- 
tom of each jar to act as a holdfast for some of the debris and vegetable 
matter placed in the water. The Limnephilid larvae were found to feed 
readily on dead fruit flies. A few Drosophila melanogaster Meig. were 
killed by heating in a test tube and placed on the surface of the water. 
While the dead insects were still floating on the surface some of the 
larvae would crawl up the underside of a slanting stick until they 
reached the surface. If a fruit fly was within reach, the larva would 
grasp it with the mandibles and begin eating on the spot. In no case 
did a larva drag its food to the bottom but always began eating when- 
ever it chanced upon the meal. 

Running water was used on forms collected from lakes as well as 
those from streams. No difference was apparent in the results with the 
forms from the two environments. 


DESCRIPTIONS OF SPECIES REARED 


Hydropsychodes analis (Banks) 
(Plate I, Figure 7; Plate II, Figures 1-9) 

1903. Hydropsyche analis Banks, Jour. N. Y. Ent. Soc. 11: 248. 

1907. Hydropsyche analis Banks, Proc. Ent. Soc. Wash. 8: 130. 

1908. Hydropsyche pettiti Banks, Trans. Amer. Ent. Soc. 34: 265-266; Pl. 19, Fig. 12. 
1926. Hydropsychodes analts Sibley, Bul. Lloyd Lib. No. 27: 104. 

1934. Hydropsychodes analis Betten, N. Y. State Mus. Bul. 292: 194-195; text 

figs. 40h, 54b; pl. 20, figs. 8-13. 

Habits and Distribution—Banks (1903) records H. analis from 
Ithaca, N. Y., and Riverton, N. J. In 1908 he records H. pettiti from 
Michigan. Sibley (1926) took the adults in the vicinity of McLean, 
N. Y. Betten (1934) reports specimens from Watertown, Mass., 
Porter, Ind., Lake Forest, Ill., Gainesville, Fla., and Oklahoma, in 
addition to various places in New York. 

According to Betten, the larvae became pests at the fish hatchery 
at Old Forge, N. Y., where they were carried into the hatching troughs 
where they used the fish eggs for case building. 

The writer has collected the larvae of this species from Coon Creek, 
Anoka County, and from the Mississippi River on La Moille Island, 
Winona County. On the Mississippi the larvae and pupae were clus- 
tered on rocks and sticks along the wing dams and rip-rap. The mature 
larvae were found both free and in cases at the time of collecting (June 
30). The current here was sluggish due to the protection afforded by 
the wing dams. The bottom was of sand and silt, and, no doubt, pol- 
luted to some extent, since fishermen’s nets and lines left overnight in 
the water showed an accumulation of sludge in the morning. This was 
the only one of the species reared which was taken from partially pol- 
luted water, but the writer has seen Limnephilidae living under condi- 
tions of relatively heavy pollution. After being brought in, the larvae 
and pupae lived for more than a week in a small tank without running 
water, in spite of the fact that it was during a midsummer hot spell. 
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Both larvae and pupae were collected on June 30, and the first 
adults emerged on July 1. Adults were taken in the light trap at Uni- 
versity Farm on July 6. 

Case (Plate I, Fig. 7)—The case constructed by the young larvae 
and occupied by the full grown larvae and pupae, is roughly cylindrical 
in shape but bulky and rounded at the ends. The exterior consists 
mainly of sand grains and occasionally small bits of woody debris, while 
the interior contains a heavy cell of silk. The case is cemented to the 
attachment along the under side, which is without sand grains in the 
wall. The cases collected from the Mississippi River were covered with 
a layer of detritus which obscured the pattern of the sand grains. The 
exterior wall of the case is much more irregular than those of Leptocella 
or Helicopsyche. The larvae seem to have exercised no preference for 
symmetrical sand grains in selecting material for the construction of 
the case. 

Size: 3-5 x 9-11 mm. 

Larva (Plate II)—Larva campodeiform, medium sized, yellowish- 
tan to brown in general appearance. To the naked eye the larvae appear 
practically hairless. The ventral gills are prominent. 

Head—Head above dark brown except for a light yellow area sur- 
rounding each ocellus and on each latero-caudal angle of the vertex. A 
transverse U-shaped depression extending across the head between the 
ocelli, with the ends anterior to the ocelli and the center dipping caudad 
in the center of the frons. Setae distributed as in Plate II, Figure 2. 
Ventral side of head dark brown in color except for latero-caudal angles 
which are yellowish. Four or five more or less distinct rows of yellow 
spots extending posteriorly from the ocelli along the genae. 

Thorax—All three thoracic segments sclerotized dorsally. Pro- 
notum dark brown, mesonotum light brown, and metanotum still 
lighter, being almost tan. All three nota covered with short fine hair, 
and all bordered laterally with a heavy black sclerotin margin, the first 
two also bordered caudally in the same fashion. The pro- and mesonota 
with two setae, the metanotum with none. Pronotum divided medially 
into two lateral halves, the meso- and metanota entire. 

The venter of the prothorax with three sclerotized plates (Plate IT, 
Figure 4), meso- and metathorax completely membranous ventrally. 
Gills present on the venter of these last two segments, together with a 
sparse covering of fine hair. Two meso- and 3 metathoracic gills present. 

Femora of fore legs much shorter and thicker than those of middle 
and hind legs. Tarsal claw of middle and hind legs with a spine beneath. 


Abdomen—Abdomen membranous and covered with fine hair, curved 
sharply ventrad in the region of the sixth segment. Anal prolegs rel- 
atively long, not fused on the median line to form an apparent tenth seg- 
ment, as in the case with the eruciform type of trichopterous larvae. 
Each proleg terminated with a tuft of hairs slightly exceeding the proleg 
in length. A pair of small weakly sclerotized median shields present on 
the sterna of the eighth and ninth abdominal segments. (Plate II, 
Figure 8). 


_ 


Ventral branched gills present on segments 1 to 7, inclusive, in 
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addition to those on the mesothorax and metathorax. Segments 1 and 7 
with 2 gills, segments 2 to 6 with 4 gills. 
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Gill formula,? larva of Hydropsychodes analis. 





Size of larvae: 1-1.75 x 9-11.5 mm. 

Pupa—Color in alcohol, yellow below, thorax and head tan. Dorsum 
of abdomen speckled, a narrow dark brown median stripe extending 
on segments 1-7. 

Antennae reaching to the eighth abdominal segment. Mandibles 
nearly straight, with 3 large teeth on the inner margin. 

Lateral fringe absent. First abdominal tergite without a sclerotized 
process. Two pairs of sclerotized shields present on tergites of segments 
3 and 4. Each shield bearing minute caudally directed spines. A single 
pair of shields on tergites 5 through 8, each shield bearing a caudally 
directed hook. The pair of anal appendages at the tip of the abdomen 
long, curved dorsally, and the heavily sclerotized tips bifid. 

The double row of swimming hairs present on the meso-tibiae and 
tarsi only. Spurs 2-2-4. 

The pupae, unlike the larvae, have no thoracic gills. Ventral 
branched abdominal gills present. 
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Gill formula, pupa of Hydropsychodes analis. 
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Size of pupae: 1.5x 7 mm. 
Coon Creek, Anoka Co., June 10, 1933; Mississippi River, Winona 
Co., June 1, 1933; University Farm, St. Paul, Ramsey Co., July 6, 1933. 


Leptocerus cancellatus Betten 
(Plate I, Figure 9; Plate III, Figures 4, 6, 7) 
1934. Leptocerus cancellatus Betten, N. Y. State Mus. Bul. 292: 256; Pl. 31 
Figs. 11, 12. 


Leptocerus cancellatus was originally figured by Betten (1901) as 


2Med. dorsum is the median line of the dorsum; med. venter is the median 
line of the venter of the abdomen; thus the gill attachments of the left half of the 
abdomen are indicated in the diagram. 
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Leptocerus resurgens Walk. It is described as a new species in his N. Y. 
State monograph. 

Habits and Distribution—Betten (1934) records this species from 
Saranac Inn, Old Forge, Buffalo, and Ogdensburg, N. Y., and from 
Dead Lake, Florida. 

The Minnesota material in this collection is all from the Rum 
River, Anoka County. Both larvae and pupae were present in the 
stream on June 18. The larval and pupal cases were found attached to 
the underside of nearly every flat, rough piece of shale in the shallow 
water along the shores. None of them were found on the smooth, 
rounded boulders also present in the stream. The first adult from the 
lot of larvae and pupae brought into the laboratory on June 18 emerged 
June 24. 

Larva (Plate III, Figs. 4, 6 and 7)—Larvae suberuciform, small, 
head and prothorax brown, abdomen white. Tracheal gills not prom- 
inent. 

Head—Head heavily sclerotized, brown in color interrupted by 
white dots. White circular area surrounding the eye, giving the larva 
an “owlish”’ appearance. A narrow white streak extending from the 
branching point of the epicranial suture cephalad and laterad in a jagged 
line to each eye. White spots most numerous on the vertex, (epicra- 
nium), arranged as in Plate III, Figure 4. A quartet of white spots 
present near the middle of the front, no other spots on this sclerite 
except for some indistinct light areas near the clypeus. Head-capsule 
with few bristles. Front entirely naked. Two segmented antennae still 
present in the full grown larva. 

Thorax—Pronotum heavily sclerotized, divided medially into two 
parts; brown, with a wide black posterior border. Light spots confined 
to the borders of the pronotum. A row of heavy bristles along the 
anterior margin, and two prominent bristles near the center of each 
lateral half of the pronotum. 

Mesonotum membranous except for the slightly sclerotized disk. 
A pair of sclerotized rods extending on the dorsum from the posterior 
border of the mesothorax to about the middle of the segment. Four 
prominent, widely separated bristles on the disk. Two very small 
bristles at the anterior end of each sclerotized rod. A clump of 5 bristles 
above each mesothoracic coxa. 

Metanotum entirely membranous except for a sclerotized bar extend- 
ing posteriorly from each metathoracic coxa. These rods, although 
smaller, are identical in shape and position with the rods found in the 
larva of Leptocella albida Walk. Four small bristles on central portion 
of dorsum. A clump of three bristles at each side, mesad from the 
sclerotized rods. 

Venter of all three thoracic segments membranous except for the 
minute, brown, sclerotized epimeron of the mesothorax. 

Hind legs 3 to 4 times as long as fore legs. Femora of hind legs 
divided into two nearly equal pieces. Femora of middle legs not divided. 
The characters given in Krafka’s key, Krafka (1915), and Betten (1934), 
do not hold for the larva of Leptocerus cancellatus in two respects. Only 
the femora of the hind legs are divided, not those of the middle and fore 
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legs. The hind femora are divided into two nearly equal pieces, not a 
small basal and large apical piece as figured by Krafka. Tarsal claw 
shorter than the tarsus in all three legs. 


Abdomen—Abdomen entirely membranous except for the sclerotized 
brown anal draghooks and the rod connected to each lateral spacing 
hump. Sclerotized rod or bar extending from the lateral hump obliquely 
dorsad and posteriorly to the second segment. Dorsal spacing hump 
and lateral spacing humps present on first adbominal segment. Dorsal 
hump with two small bristles. Lateral fringe on segments 2 to 9. Gills 
thread-like, branched, on segments 1 to 8, inclusive. 


Med. 
dorsum IV OV VE Vit vit 1x 


| 
oot 
6 “shaw 


Gill formula, larva of Leptocerus cancellatus. 
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Pupa—Color in alcohol: abdomen yellowish white, head and thorax 
tan, wing pads darker. Antennae wrapped counter clockwise around 
the tip of the abdomen 2% times, that portion between the head and 
the abdominal tip appearing distinctly checkered. Mandibles with fine 
teeth on inner margin, a noticeable concavity on inner edge just before 
the tip. 

Lateral fringe absent. First abdominal tergite with a sclerotized 
hooked spike at each latero-caudal angle. A pair of sclerotized shields 
present on abdominal segments 3 to 7, inclusive. In addition the sixth 
segment bears a pair of much larger oblong shields. Two to 4 caudally 
directed spines present on each of the small shields, 14 to 16 such spines 
present on the large shields. A pair of sclerotized rods also present on 
segments 2 to 7, inclusive, laterad of the dorsal shields. 

The characteristic double row of swimming hairs present only on 
the pro- and meso-tibiae and tarsi. 

Tracheal gills branched as in the larvae. Fewer gills than in the 
larvae. On the only 3 undamaged specimens in the present material the 
distribution is as follows; (this may be incomplete): 
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Gill formula, pupa of Leptocerus cancellatus. 
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Size of pupae 2x 8 mm. 
Rum River, Anoka Co., June 18, 1933. 
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Leptocella albida (Walker) 
(Plate I, Figure 8; Plate III, Figures 1, 2, 3, 5, 8) 
1852. Leptocerus albidus Walker, Cat. Neur. Ins. in the Brit. Mus., Part 1: 71. 
1861. Setodes nivea Hagen, Syn. Neur. N. Amer., p. 281. 
1861. Setodes albida Hagen, Syn. Neur. N. Amer., p. 283. 
1901. Leptocella graciiis Banks, Trans. Amer. Ent. Soc. 27: 369; Pl. 12, Fig. 10. 
1909. Leptocella uwarowii (?) Vorhies, Trans. Wis. Acad. Sci. 16, Part 1, No. 6: 
695-699; Pl. 53, Fig. 1; Pl. 58, Figs. 18-22; Pl. 59, Figs. 1-9. 
1934. Leptocella albida Betten, N. Y. State Mus. Bul. 292: 264-265; Pl. 32, Figs. 
9-14; Pl. 33, Figs. 1-8; Text Figs. 33c, 37j, k, 49c. 
1934. Leptocella gracilis Betten, N. Y. State Mus. Bul. 292: 267. 
1934. Leptocella stigmatica Betten, N. Y. State Mus. Bul. 292: 267. 
1934. Leptocella albida Milne, Stud. in N. Amer. Trichop. 1: 18, 19. 
1934. Leptocella nivea Milne, Stud. in N. Amer. Trichop. 1: 19. 
1934. Leptocella gracilis Milne, Stud. in N. Amer. Trichop. 1: 19. 
1934. Leptocella stigmatica Milne, Stud. in N. Amer. Trichop. 1: 19. 


Habits and Distribution—This species is very widespread in North 
America. Leptocella albida with its synonyms has been recorded from 
the following localities: St. Lawrence River, Canada; Georgia, Penn- 
sylvania, Ohio River, Florida, South Carolina, Hudson’s Bay, St. 
Martin’s Falls, Albany River, Buffalo and Ogdensburg, New York; 
Diamond Lake, Illinois; and New Mexico. 

In Minnesota, Leptocella albida is a cosmopolitan lake species from 
the region of Itasca Park south to the area of the Twin Cities and 
Hastings, where collecting was carried on in 1932 and 1933. It is appar- 
ently absent from the barren, cold water lakes on the North Shore 
between Lake Superior and the Rainy River. 

The larvae were present by the thousands in Crystal Lake in 1932 
and 1933. Every rock, stick and log in the shore waters was thickly 
covered with attached cases. They were also abundant on the aquatic 
vegetation. In both Crystal Lake and Lake Itasca the Chara beds 
formed favorable holdfasts for the larvae and pupae, here they were 
found in association with the larvae of the Hydroptilidae (micro caddis 
flies). 

In Lake Itasca the larvae were taken in nearly all of the vegetation 
samples at depths of 3 to 4 feet. The larval cases were usually fastened 
some distance up from the bottom on the wild rice stems and occasion- 
ally on the Potamogetons. 

A larva taken froma depth of 24% meters in Lake St. Croix was found 
to be gorged with Ostracoda. 

The Crystal Lake larvae pupated in the latter part of May. The 
pupae are usually in clusters on logs or sticks. Many crevices and knot 
holes were found. to be filled with the pupal cases. In Crystal Lake 
many of the clusters were so tightly packed that the cases were glued to 
each other in lieu of other hold-fasts. The first emergence of an adult 
in the laboratory occurred on June 11. Adults were taken in the light 
trap at St. Paul on July 6. Young larvae were abundant in Lake Itasca, 
Mary Lake, and Elk Lake in August. 

Aduli—Vorhies reared this species (form uwarowii) from Wisconsin 
and all stages are described by him. The reared adults in the present 
material are slightly larger than Vorhies range of 8-10 mm., being 10.5 
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to 11.5 mm. in length. The apical segment of the maxillary palp differs 
from the smooth appearance of the other segments in appearing rough- 
ened. Under high power it is seen to be covered with clumps of low 
granular nodules. Pro- and meso-thoracic nota coarsely granular. 


Case—(Plate I, Fig. 8; Plate III, Figs. 3 and 5)—The larval case is 
a tapering cornucopia-shaped tube. It is composed of silk and fine sand 
grains. In Lake Itasca the young larvae incorporated ballast sticks into 
their cases, but this was not observed with the Crystal Lake forms. The 
anterior aperture of the tube is oblique, thus forming a hood over the 
dorsal side of the larva. The small posterior end of the case used by the 
young larvae is retained until time for pupation. The pupal case differs 
from that of the larva in being shorter and less tapering and in having a 
flaring bell shaped anterior opening in place of the oblique opening. 
The pupal case is fastened to some underwater support by cementing the 
flaring part tightly to the support. 

Length of larval case, 14-24 mm. 

Length of pupal case, 13-16 mm. 

Larva (Plate III, Figs. 1, 2, 3, 5 and 8)—Vorhies has figured the 
dorsum of the head ‘and thorax of the larvae, maxilla, lateral tubercle 
hairs, legs, clypeus, labrum and antenna. The head and thoracic nota 
are here drawn to show the location of the bristles. The dorsal aspect 
of the entire larva is figured to show the shape of the abdomen. Larval 
and pupal cases are also figured. 

Lake St. Croix, Washington Co., July 9, 1932; Crystal Lake, Henne- 
pin Co., Oct. 22, 1932; Crystal Lake, Hennepin Co., May 27, 1933; 
University Farm, St. Paul, Ramsey Co., July 6, 1933; Lake Itasca, 
Clearwater Co., Aug. 22, 1933; Mary Lake, Clearwater Co., Aug. 22, 
1933; Elk Lake, Clearwater Co., Aug. 22, 1933. 


Agrypnia straminea Hagen 
(Plate I, Figure 1; Plate IV, Figures 1-6) 


1873. Agrypnia straminea Hagea, Verhdl. Zool.-bot. Ges. Wien XXIII: 425-426. 

1900. Agrypnetes curvata Banks, Trans. Amer. Ent. Soc. XXVI: 252. 

1907. Agrypnia straminea Ulmer, Gen. Ins. IX, Fasc 60: 27. 

1924. Prophryganea curvata Martynov, Annals Mag. Nat. Hist. 9, Ser. No. 80: 
210-211. London. 

1934. Agrypnia straminea Betten, N. Y. State Mus. Bul. 292: 306, Pl. " ky 1. 

1934. Agrypnia straminea Milne, Stud. in N. Amer. Trichop., Vol. “mee 
Cambridge, Mass. 


Habits and Distribution—Hagen (1873) recorded Agrypnia straminea 
from Saskatchewan. Banks (1900) described Agrypnetes curvata as a 
new species from St. Anthony Park, Minnesota, from the collection of 
R. H. Pettit. Betten (1934) records this species from Lake Michigan 
at Lake Forest, Illinois. 

All of the present Minnesota material is from Lake Itasca. 

Larvae and pupae were collected from submerged logs in the East 
Arm on August 19, 1933. One emerged on August 23 but died before 
the wings expanded. The first successful emergence in the laboratory 
occurred on August 25. In this instance the pupa crawled out on the 
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hand of the writer to emerge. The case does not float but remains on 
the bottom and the very active pupa swims to the surface to find some- 
thing upon which to cling. While the skin is being cast, the abdomen is 
lashed constantly with up and down movements. The legs are used 
considerably in pushing off the exuviae. The antennae are pulled for- 
ward and erect as soon as freed from the exuviae. The skin was cast and 
the wings dried within 6 minutes after leaving the water. The insect 
did not move about, however, until about 10 minutes had elapsed from 
the time the pupa left the water. It will be noted that the time occupied 
in emerging was much longer for this lake form than is ordinarily stated 
to be the case with the stream species. It is unlikely that this leisurely 
emergence procedure is often fatal to the lake forms unless the lake is 
exceptionally rough and the wings are wetted immediately upon 
emergence. 

Case—The case of A. straminea is a slightly tapering tube. The case 
is formed of rectangular pieces of vegetable material arranged spirally. 
(Plate I, Figure 1; Plate IV, Figure 4). 

Prepupal cases measured 4-5 mm. in diameter at the anterior end 
to 2.5 to 3.5 mm. in diameter at the posterior end. Length 25-38 mm. 

Larva (Plate IV)—Larva sub-eruciform, large, head and prothorax 
orange and black and presenting a striped appearance, abdomen green. 
The gills do not appear prominent to the naked eye. 


Head—Head orange to light tan or yellow with very dark brown 
stripes. A median dark band on the front extending from the branching 
point of the epicranial suture to the clypeus. The next two dark bands 
laterad of the median one form a V with the base in the posterior part 
of the head at the position of the epicranial suture and the foramen and 
extending cephalad on the vertex in a diagonal fashion. The final two 
dark bands visible from above are continuations of another V which 
has its base on the pronotum. These bands extend forward to the region 
of the ocelli. Lighter brown spots present in the strips between the 
dark bands. Setae as in Plate IV, Figures 1, 5. Where bristles occur 
in the dark bands there is no coloring matter laid down in the cuticula, 
resulting in a light colored ring around the base of each bristle. Head 
below not heavily sclerotized. Mandibles almost black, except at base. 


Thorax—Single setae and hairs present on the prothorax, although 
Lloyd (1921) states that Phryganeid larvae are without tufts or setae on 
the prothorax. Tufts of setae are present on the meso- and metanota. 

Pronotum of same bright colors as the head, heavily sclerotized. 
At first glance the pronotum and head appear to be continuous. Pro- 
notum divided medially into two lateral halves. Two dark bands 
extending diagonally from the caudal edge at the median line to the 
anterior lateral angles forming a V-shaped pattern. A second broad, 
dark band nearly parallel to each of the first two and apparently extend- 
ing from the median line at the caudal margin of the pronotum across 
the latero-caudal angle and for some distance down the coxa. This is in 
reality the heavily sclerotized epimeron and postscutellum or post- 
notum. A cluster of 4 light brown spots on each side of the pronotum 
between the first and second dark bands. 
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Meso- and metanota membranous with prominent clusters of setae 
at the latero-anterior angles of each segment. The median one-half to 
two-thirds of each segment marked with a dark gun-metal coloring. 
Vorhies (1909) attributes this to the extraction of the normal green color 
by alcohol. Speaking of the larva of Phryganea interrupta Say he says: 

“Body in life dark green with fine colorless markings on the meso- 
and metathorax, which become more distinct in alcoholic specimens, 
owing to the extraction of the green color, leaving the dark purplish of 
the thoracic region as a contrasting color.” 

The Minnesota A. straminea material shows this coloring on the 
dorsum of each abdominal segment as well. 

The venter of the thorax is membranous except for the prosternellum, 
and the epimera and episterna of all three segments. These sclerites are 
heavily sclerotized. 

Femora of fore legs very stout, those of middle legs less so, and 
those of hind legs not at all expanded, but little wider than the tibia. A 
fine comb of hairs present on the inner edge of the trochanter, femur, 
tibia, and tarsus of each middle and hind leg; present only on the tro- 
chanter, and basal half of the femur in the front legs. Tarsal claw very 
long on hind tarsi; all tarsi claws with a spine beneath. Coxae and 
femora of all 3 legs blackened above. Femora of fore legs with a dis- 
tinctive pattern of large and small brown dots on inner side. Trochanter 
apparently divided into two segments in all three legs. Tarsal claw of 
fore leg and middle leg longer than the tarsus. Tarsal claw of hind leg 
long and thin but no longer than the tarsal segment. 

Abdomen—Abdomen membranous except for the anal prolegs and 
a dorsal shield present on the ninth segment. Gunmetal and green 
above, light green below. Anal prolegs short, stout, and fused on the 
median line to form an apparent tenth segment. A sclerotized shield 
present on the outside of each proleg. Claws or anal draghooks very 
short. 

Dorsal and lateral spacing humps present on the first abdominal 
segment. Ventral unbranched gills present on segments 1 to 7, inclusive, 
lateral and dorsal unbranched gills on segments 2 to 7, inclusive. Lateral 
fringe present. 
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Gill formula, larva of Agrypnia straminea. 


Size of full grown larva: 3.5x 17 mm. 

Pupa—Alcoholic specimens yellowish-white on the ventral side, 
uneven dark brown on the dorsum. : 

Antennae extending to the ninth abdominal segment. Mandibles 
entire, not toothed, slightly curved. Lateral fringe starting at the 
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middle of the fourth abdominal segment and looping under to meet on 
the venter of the ninth segment. Sclerotized process at posterior edge 
of first abdominal tergite bearing two short curved spikes. A pair of 
sclerotized shields present on the anterior edge of abdominal tergites 
5, 6, and 7. In addition, a pair of larger plates on the posterior edge of 
the fifth tergite. Of the caudally directed spines mentioned by Sibley 
(1926) in his general description of Trichopterous pupae, there are 8 to 9 
on each of the smaller plates and 12 on each of the 2 larger plates. 

Double rows of swimming hairs present on the tibiae and tarsi of 
all three pairs of legs. Spurs of males 2-4-4. 

Abdominal gills simple, the arrangement differing from that found in 
the larvae. 
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Gill formula, pupa of A grypnia straminea. 


Size of pupa 3x 16 mm. 
Lake Itasca, Clearwater Co., Aug. 22, 1933; Lake Itasca, Clearwater 
Co., Aug. 19, 1933. 


Limnephilus combinatus Walker 
(Plate I, Figure 3; Plate VI, Figure 1) 


1852. Limnephilus combinatus Walker, Cat. Neur. Brit. Mus., p. 28. 

1907. Limnephilus rhombicus (in part) Ulmer, Gen. Insectorum, Fasc. 60: 41; 
Pl. 32, Fig. 4. 

1907. Lumnephilus combinatus Ulmer, Gen. Insectorum, Fasc. 60: 44. 

1909. Limnephilus rhombicus Vorhies, Trans. Wis. Acad. Sci. 16, Part 1, No. 6; 
661-666; Pl. 52, Fig. 7; Pl. 55, Figs. 3-8. 

1915. Limnephilus combinatus Lloyd, Jour. N. Y. Ent. Soc. 23, No. 4: 203-205; 
Pl. 15, Figs. 6, 9, 10, 18, 14. 

1921. Limnephilus combinatus Lloyd, Bul. Lloyd Library, No. 21: 44-47; Figs. 51-58. 

1926. Limnephilus rhombicus Sibley, Bul. Lloyd Library, No. 27: 107. 

1934. Limnephilus rhombicus Betten, N. Y. State Mus. Bul. 292: 331-333; Pl. 46, 
Fig. 4. 

1935. Limnephilus combinatus Milne, Stud. in N. Amer. Trichop. 2: 44, 47, 51, 
53, 55. 

Habits and Distribution—Betten (1934) reports L. combinatus from 
the following localities in North America: Greenland, Newfoundland, 
Maine, New York, Wisconsin and Saskatchewan. 

Of the present material, the larvae have been taken from the Credit 
River, Scott County; a small stream near Fridley, Anoka County; and 
from Pine Lake, Cook County. No adults were taken with a net or 
with the light trap. The only adults in this collection are those reared in 
the laboratory. 

The earliest emerging date in captivity was May 26, which is slightly 
earlier than those reported by Vorhies and by Lloyd. 
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The larvae collected in the vicinity of Minneapolis were much 
advanced over the fauna of Pine Lake (300 miles north of Minneapolis). 
Larvae and pupae were still present in Pine Lake on July 25. 

The immature stages were described and figured by Vorhies (1909) 
as L. rhombicus and by Lloyd (1921) as L. combinatus. 

Larva (Plate VI, Fig. 1)—In the Minnesota material (preserved in 
alcohol), none of the larvae show the distinct head and thoracic mark- 
ings figured by Vorhies and by Lloyd. In the Minnesota forms col- 
lected, the pro- and mesonota are very dark, brown shading to black. 
The only recognizable feature is the light colored transverse band on the 
prothorax. An indication that larval differences exist between the 
European L. rhombicus and the American L. combinatus may be found 
in the following statement quoted from Vorhies’ description: 

“No gill-filaments appear on the eighth segment, as shown in the 
diagrams of Silfvenius (1902) and Ulmer (1901); these may occur in our 
forms perhaps, but certainly not often. In only one of four individuals 
from Europe did I find a single filament in this segment.” 

In the Minnesota material the writer has found no gills on the 
eighth segment but sometimes seven and sometimes eight filaments on 
the seventh segment. 

Size of full grown larvae 3-4 x 12-16 mm. 

Case (Plate I, Fig. 3)—According to both Vorhies and Lloyd, the 
case is extremely variable in composition. 

In the Minnesota material, all of the cases are made of wood and 
other vegetable material. In shape they are between the cylindrical 
and the “‘log-cabin” type of case. Some of these cases are nearly 
octagonal in cross-section. 

Size 5-6 x 18-21 mm. 

Details of the life history and the larval and pupal stages are given 
by Vorhies (1909) and Lloyd (1921). 

Fridley, Anoka Co., May 5, 1933; Credit River, Scott Co., May 12, 
1933; Pine Lake, Cook Co., July 25, 1933. 


Stenophylax subfasciata (Say) 
(Plate I, Figure 4; Plate V, Figure 2) 


1824. Phryganea subfasciata Say, Long’s Exped. IT: 308. 

1828. Phryganea subfasciata Say, Am. Ent. III: Pl. 44. 

1852. Neuronia subfasciata Walker, Cat. Neur. Brit. Mus. I: 11. 

1859. Phryganea subfasciata Say, Complete Writings I: 97. 

1861. Enoicyla subfasciata Hagen, Syn. Neur. N. Amer., p. 269. 

1909. Platyphylax subfasciatus Vorhies, Trans. Wis. Acad. Sci. 16: Part 1, No. 6; 
678-681; Pl. 52, 56. 

1916. Allegophylax subfasciata Banks, Can. Ent. 48: 118. 

1934. Platyphylax subfasciatus Betten, N. Y. State Mus. Bul. 292: 351-352; Pl. 50, 
Figs. 1-3. 

1935. Stenophylax subfasciata Milne, Stud. in N. Amer. Trichop. 2: 32. 


Habits and Distribution—Vorhies (1909) records this species from 
Lake Mendota and Devil’s Lake in Wisconsin. Hagen (1861) records it 
from Pennsylvania and New York, and Betten (1934) also took it in 
New York. 
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The reared specimens in the present collection were collected as 
larvae from the Rum River, Anoka County. Vorhies describes the 
larvae of this species as living along the gravelly bottoms of lakes in 
from 2 to 4 feet of water. In the case of the Minnesota material it 
would at first seem that the larvae were living under lotic conditions but 
this is not actually the situation since the Rum River at the collecting 
place, about 1 mile upstream from the city of Anoka, is little more than 
a slowly moving pond. The larvae were thus living under essentially 
lenitic conditions and cannot be regarded as true lotic forms. 

Larvae collected on June 18 pupated in the laboratory in late sum- 
mer, the first pupae being noticed on August 28. From this lot the 
first adult emerged on September 7. 

On the morning of September 7 one adult was present on the screen 
of the rearing jar. The exuviae was fastened to the upright stick of the 
perch. The adult was killed and preserved at 4:00 P. M. the same day. 
No eggs of this species were obtained. 

The same morning a pupa was observed free at the bottom of the 
rearing jar. This pupa remained at the bottom all morning but by 
afternoon had come to the surface for emergence. The anal draghooks 
were fastened to the empty case which floated on the surface. The pupa 
was thus provided with a portable floating emergence raft. 

The open work grating of silk covering the cephalic end of the pupal 
case is not.destroyed when the pupa leaves the case. A circular cut is 
made in this grating, forming a lid which falls back into place after the 
pupa leaves. At first glance it is difficult to tell whether a case is occu- 
pied, since the grating always appears intact. 

In the position assumed by the pupa the wing pads were uppermost. 
In this case, however, the skin was not cast successfully and the pupa 
was found dead on the morning of September 9. 


Larva (Plate V, Fig. 2)—Larval, pupal, and adult stages are carefully 
described in Vorhies’ paper. The only difference noted between his 
descriptions and the Minnesota specimens is in the distribution of the 
tracheal gills. He figures the seventh abdominal segment with three 
simple gills, two below and one above the lateral line. In none of the 
Minnesota material collected are any gill filaments to be found above 
the lateral line on the seventh segment. 
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Gill formula, larva of Stenophylax subfasciata. 


Rum River, Anoka Co., June 18, 1933; Lake Itasca, Clearwater 
Co., Aug. 22, 1933. 
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Hesperophylax designatus (Walker) 
(Plate I, Figure 5; Plate V, Figures 1, 3, 4) 
1852. Limnephilus designatus Walker, Brit. Mus. Cat. Neur., Part 1: 24. 
1861. Enoicyla designata Hagen, Syn. Neur. N. Amer., p. 269. 
1871. Platyphylax designatus McLachlan, Jour. Linn. Soc. Lond. Zool. 11: 110. 
1905. Platyphylax designatus Marshall and Vorhies, Biol. Bul. 9: 232-244. 
1905. Platyphylax designatus Vorhies, Trans. Wis. Acad. Sci. 15: 108-123, Pls. 7-8. 
1909. Platyphylax designatus Vorhies, Trans. Wis. Acad. Sci. 16, Part 1, No. 6: 
672-677; Pl. 52, Fig. 9; Pl. 55, Figs. 21-26; Pl. 56, Figs. 1-4. 
1916. Hesperophylax designatus Banks, Can. Ent. 48: 122. 
1921. Platyphylax designata Lloyd, Bul. Lloyd Library No. 21: 63- i Figs. 96-101. 
1926. Hesperophylax designatus Sibley, Bul. Lloyd Library No. 27: 107. 
1934. Hesperophylax designatus Betten, N. Y. State Mus. Bul. 292: 361-363; Pl. 52, 
Figs. 11-13; Pl. 53, Figs. 1-3. 


1934. Hesperophylax designatus Milne, Stud. in N. Amer. Trichop. 2: 26-51. 


Habits and Distribution—Hes pero phylax designatus (Walker) has been 
reported from the following localities in North America: Hudson’s Bay, 
Arctic America, Nova Scotia, Slave and Mackenzie Rivers, Great Bear 
Lake, Alaska, St. Martin’s Falls, Oregon (7), Colorado, New Mexico, 
Albany River, New York, and Wisconsin. 

The writer has taken the larvae in the Credit River, Scott County, 
and in Pine Lake, Cook County. 

Detailed observations on the life habits and emergence of this 
species have been given by Vorhies (1905) and (1909). 

Larva (Plate V, Figs. 1 and 3)—Larval, pupal, and egg stages have 
been accurately described and figured by Vorhies. 

The coloration of the larval material in alcohol was luteous tan to 
dark brown on the sclerotized areas. Light tan to rosy on the abdomen 
and soft portions. Vorhies describes the body in life as yellowish or 
greenish white to slightly reddish on the dorsal side. 

In the laboratory and in the field in the vicinity of St. Paul, pupae 
were present on the first of May. The first emergence in the laboratory 
was on May 24. In this region the larvae are easily recognized in field 
work by the distinctive larval case. 

Case (Plate I, Fig. 5; Plate V, Fig. 4)—The case at first glance pre- 
sents a very heterogeneous appearance, with the anterior end appearing 
bright and conspicuous due to the various colored gravel grains attached 
to the outside, and the posterior end appearing almost black and 
homogeneous. 

The entire case is composed of large sand grains which are overlaid 
with vegetable material or debris, giving a dark aspect to the exterior 
of the case. The anterior one-half of the case is overlaid with larger 
sand grains which serve as ballast stones. The extreme posterior tip of 
the case is capped with similar stones. In the pupal case the ballast 
stones are cemented over the entire anterior opening. 

Case itself slightly tapering from anterior to posterior end, made 
more so by the ballast stones at the anterior end. Case round in cross 
section. 

Size of case of full grown larvae: 19 mm. long with ballast stones; 
15-16 mm. long without ballast stones; 4-6 mm. in diameter. 

Credit River, Scott Co., May 1, 1933; Credit River, Scott Co., 
June 3, 1933; Pine Lake, Cook Co., July 25, 1933. 
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Helicopsyche borealis (Hagen) 
(Plate I, Figure 10, Plate VI, Figures 2-5) 
1861. Notidobia borealis Hagen, Syn. Neur. N. Amer., p. 271. 
1864. Helicopsyche glabra Hagen, Stett. Ent. Zeit., p. 130. 
1866. Helicopsyche borealis Hagen, Ent. Mo. Mag. II: 253. 
1869. Helicopsyche borealis Packard, Amer. Nat. 3: p. 160, 161, Fig. 32. 
1904. Helicopsyche annulicornis Banks, Proc. Ent. Soc. Wash. 6: 212; Pl. 2, Fig. 12. 
1907. Helicopsyche borealis Banks, Cat. Neur. Ins. U.S., p. 48. 
1909. Helwopsyche borealis Vorhies, Trans. Wis. Acad. Sci. 16, Part 1, No. 6: 
681-684; Pl. 52, Fig. 6; Pl. 56, Figs. 12-22. 
1921. Helicopsyche borealis Lloyd, Bul. Lloyd Library No. 21: 77-80; Figs. 124-128. 
1926. Helicopsyche borealis Sibley, Bul. Lloyd Library No. 27: 106. 
1934. Heliocpsyche borealis Betten, N. Y. State Mus. Bul. 292: 417-418; Text 
Figs. 5w, 19b, 36f, 37g, 49a, b; Pl. 66, Figs. 1-10; Pl. 67, Figs. 1-5. 

Habits and Distribution—Helicopsyche borealis has been reported 
from Canada, St. Lawrence River, Washington, Wisconsin, Illinois, 
Tennessee, Maryland, Virginia, and Kentucky (7). 

The larvae of this species are common in the smaller streams in the 
vicinity of Minneapolis and St. Paul, and in some of the northern lakes 
in Cook County. 

No adults were taken by trap or by net, although immature stages 
were abundant. This observation was also made by Vorhies in 
Wisconsin. 

Larva—The larvae and pupae have been described from Wisconsin 
by Vorhies (1909), all of his larvae being taken from lakes. H. borealis 
is usually more abundant in small, swift streams. In Green Mountain 
streams in Vermont the writer has found the cases so abundant as to 
completely cover almost every rock in the stream bed. 

In the Credit River larvae were very much in evidence during the 
summer and early fall. With the approach of winter, however, they 
seemed very scarce and had all deserted the tops and sides of the rocks 
which they had previously encrusted. 

Comstock (1930) states that the larvae exhibit a gregarious instinct 
when about to pupate and large numbers of them congregate in a small 
space. With the Minnesota material this behavior was not associated 
with pupation alone. Larvae collected in October had clustered together 
so tightly by November in the laboratory that many of the cases were 
fastened together. Pupation, however, did not take place until the 
following May. 

The larvae remained relatively active throughout the winter but 
whenever they were pried loose from the substratum immediately sought 
to attach the case to some object. 

H. borealis larvae taken in McFarland’s Lake in the Arrowhead 
region in August were so overgrown with a blue-green alga as to be 
unrecognizable as larval cases. This algal matting did not appear to 
interfere in any way with the life processes of the larvae. 

The first emergence in the laboratory occurred on June 11. 

Length of mature larvae 5-6 mm. 

Eggs—The small yellowish eggs of this species are imbedded in a 
gelatinous matrix which is fastened to an underwater support. The 
eggs laid in the laboratory were found the day following the first 
emergence when several adults were also found in the rearing jar. 
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The eggs were fastened to the upright perch support a short distance 
up from the bottom of the jar and about 2 inches beneath the surface. 
It was certainly necessary for the female to descend beneath the surface 
in order to attach the egg mass in such a fashion. This belief is also 
held by Vorhies but oviposition of this species has not yet been reported. 

Case (Plate I, Fig. 10; Plate VI, Figs. 4 and 5)—The Valvata-like, 
snail-shaped case of Helicopsyche was the cause of the classic mistake 
in which it was described as a mollusk. The species concerned, how- 
ever, was not borealis, although the case was similar, Lea (1834). 

The cases of the young larvae, mature larvae, and pupae are strik- 
ingly alike in general form and construction and differ only in the greater 
number of whorls and larger size of the older cases. All cases in the 
writer’s material are dextral. 

Pupal cases 5-6 mm. in diameter. 

Larval cases smaller re on age. 

Credit River, Scott Co., Oct. 5, 1932; Trout stream, Savage, Dakota 
Co., Nov. 9, 1932; Coon C reek, aie Co., June 3, 1933: McFarland’s 
Lake, Cook Co., Aug. 13, 1933. 
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EXPLANATION OF PLATES 
PiatE I 


Cases of some common Minnesota forms. 


Fig. 1, Agrypnia straminea Hagen; left, larval case; right, pupal case. Fig. 2, 
Larval case of Limnephilidae, temporary forest pool form, Itasca Park. 
Fig. 3, Limnephilus combinatus Walker; left, larval case; right, pupal case. 
Fig. 4, Stenophylax subfasciata (Say); left, larval case; right, pupal case. 
Fig. 5, roe designatus (Walker); left, larval case; right, pupal 
case. Fig. 6 , Larval cases of Limnephilidae, temporary pond form, University 
Golf Course. Fig. 7, Hydropsychodes analis (Banks); left, dorsal aspect of 
pupal case; right, ventral aspect of pupal case. Fig. 8, Leptocella albida 
(Walker); left, larval case; right, pupal case. Fig. 9, Leptocerus cancellatus 
Betten; left, larval case; ‘right, pupal case. Fig. 10, Helicopsyche borealis 
(Hagen); left, larval case; right, pupal case. Fig. 11, Brachycentrus nigrosoma 
(Banks); cases of young larvae. 


PuiateE II 
Hydropsychodes analis (Banks) 


Fig. 1, Larva, X 5; fig. 2, Head of larva, X 16%} fig. 3, Right fore leg of larva, 
X 16%; fig. 4, Venter of prothorax of larva, X 161; fig. 5, Right middle leg 
of larva, X 1614; fig. 6, Anal drag hook of larva, dextral aspect, X 16%; fig. 7, 
Pupal case; left, lateral aspect; right, dorsal aspect, X 13; fig. 8, Venter of 
tip of abdomen of larva, segment VIII and IX and anal prolegs, X 164; 
fig. 9, Right hind leg of larva, X 16%. 

PiaTeE III 
Leptocella albida (Walker) 


Fig. 1, Larva, X 5; fig. 2, Head and thorax of larva, X 1614; fig. 3, Case of young 
larva, X 1%; fig. 5, Case of full grown larva, X 15; fig. 8, Pupal case, X 154. 


Leptocerus cancellatus Betten 
Fig. 4, _ and thorax of larva, X 1614; fig. 6, Larva, X 5; fig. 7, Larval cases, 
xX 1%. 


PLaTE IV 
Agrypnia straminea Hagen 


Fig. 1, Larva, X 5; fig. 2, Right fore leg of larva, X 16)4; fig. 3, Right middle leg of 
larva, X 16%; fig. 4, Pupal case, X 1%; fig. 5, Head of larva, X 16%; fig. 6, 
Right hind leg of larva, xX 16% 


PLATE V 
Hesperophylax designatus (Walker) 
Fig. 1, Larva, X 5; fig. 3, Head of larva, X 1614; fig. 4, Pupal case, X 1%. 
Stenophylax subfasciata (Say) 
Fig. 2, Larva, X 5. 


PiaTE VI 
Limnephilus combinatus Walker 
Fig. 1, Larva, X 5. 
Helicopsyche borealis (Hagen) 


Fig. 2, Larva, showing position as in the case, X 11; fig. 3, Head of larva, X 1614; 
fig. 4, Larval case, X 5; fig. 5, Pupal case, X 5. 
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PLaTE I 
Winston A. Elkins 
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Pate II 








Immature Trichoptera 
Winston A. Elkins 
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Immature Trichoptera PLate IV 
Winston A. Elkins 
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Immature Trichoptera PLATE V 
Winston A. Elkins 
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Piate VI 
Winston A. Elkins 
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NEW MEMBRACIDAE (HOMOPTERA) FROM MEXICO, 
WITH NOTES ON OTHER SPECIES 


C. C. PLUMMER, 


Bureau of Entomology and Plant Quarantine, 
United States Department of Agriculture 


In the Republic of Mexico little collecting has been done 
in the Homopterous family Membracidae (tree hoppers) and 
the opportunities for taking new species are ideal. The types 
of the six new species and specimens of the two redescribed 
species mentioned in this paper are now in the collection of 
the author, unless otherwise stated. The types and at least 
some of the paratypes will eventually be deposited in the 
United States National Museum. All specimens were col- 
lected by the author. 


Philya lowryi, n. sp. 
(Pl. I, Figs. 1 and 2) 


Easily distinguished from other species of this confused genus by 
the long, broad, terminal process of the pronotum. Fusco-testaceous 
to light brown, with mixture of black on horn and parts of pronotum 
above head; overlaid with white splotches on most parts of pronotum. 
Length with horn, 8 mm. 

Head very finely punctate, with short, light yellow hairs in puncta- 
tions; base straight; epicranial suture sharply cut and narrow, not 
indistinct as in some species of the genus; clypeus definitely bell-shaped, 
not elongate as in californensis Goding. 

Pronotum finely and evenly punctate, with very short yellow hairs 
in punctations; narrow and more delicate throughout than californensis; 
characterized by a long, narrow terminal process extending far beyond 
apices of tegmina, the terminal portion beyond tegmina with tectiform 
sides and punctate basal area; long horn extending upward and forward 
2.75 mm. from upper margin of eye, sides parallel, apex round when 
viewed from side, a little broader at base and enlarged near distal end 
when viewed from front; dorsal carina continued on front of horn to 
base of head, sometimes indistinct in front near base of horn at juncture 
with metopidium; carina on each side of horn extending from dorsal 
surface near distal end almost to front margin and then following 
that margin to base, sometimes reaching only half way to base; mid- 
lateral carina on each side of horn sometimes absent. 

Tegmina partly covered by pronotum, punctate near base; venation 
of terminal third indistinct. 

Color of pronotum and head fusco-testaceous with mixture of black 
on horn and parts of pronotum above head; overlaid with splotches 
of white on head and all parts of pronotum. Notum and adjacent parts 
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of mesothorax and metathorax in front of tegmina pure white. Tegmina 
light brown; veins concolorous. Ventral surface of thorax black. 
Femora fusco-testaceous; tibiae and tarsi light brown to fusco-testaceous; 
outer surfaces of tibiae of third pair of legs sometimes marked with 
white. Abdomen fusco-testaceous marked with white. 


Type, female, Jiutepec, Morelos (4,250 feet), September 30, 
1934. 

Described from six females taken at the type locality 
September 30 and October 14, 1934. One female paratype 
in the collection of W. D. Funkhouser. 

Named in honor of Philip R. Lowry, late professor of 
entomology at the University of New Hampshire. 


Platycotis cornuta, n. sp. 
(Pl. I, Figs. 3-8) 


Closely resembling minax Goding but much larger, the females 
usually with stout pronotal horn, which is absent on the males. 
Testaceous to light reddish brown, sometimes with dull green on dorsum 
of pronotum. Length of female with horn, 10 mm.; of male without 
horn, 7 mm. 

Head pubescent, not punctate; base arcuate; obscure vertical 
rugulae usually present between each ocellus and eye; epicranial suture 
appearing as an elevated line extending to indented top of clypeus; 
clypeus deflexed. 

Pronotum usually with long, broad, laterally compressed horn, 
broadly rounded at distal end, projecting forward and upward, appar- 
ently not so variable in size and shape as in most horned members of 
this genus; submargins of horn with a few small punctations, remainder 
with long, raised, branching lines and irregular punctations between 
them; when horn is absent, pronotum rounded or almost square in 
front; remainder of pronotum deeply and evenly punctate, appearing 
reticulate; a very deep pit on each side of median carina on metopidium 
near base of head and laterad of each ocellus; a prominent mid-dorsal 
hump behind base of pronotal horn; caudal extremity of pronotum 
pointed, slightly deflexed, extending to tip or almost to tip of abdomen; 
humeral angles rounded at apices, not so prominent as those of P. 
vittata Fabr. 

Tegmina hyaline except basally, hyaline portions thrown into small 
irregular folds; short yellow hairs on veins. 

Testaceous to light reddish brown, sometimes with more or less green 
on dorsum and pronotal horn; a few dark brown to black markings on 
head and metopidium; pit on each side of median carina of metopidium 
dark brown to black; short yellow hairs in punctations. Sides of 
abdomen and sides of sternum of thorax usually reddish brown to dark 
brown, almost black; venter of abdomen usually lighter brown. Legs 
testaceous; tarsi and claws of first two pairs of legs usually dark brown 
to almost black while tarsi and claws of third pair are not entirely this 
color. Many long yellow hairs on clypeus and legs, fewer on thorax. 
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Male: Horn absent; pronotum sometimes rounded but usually 
almost square in front, occasionally with vestige of pronotal horn; 
terminal extremity of pronotum much shorter in reference to tip of 
abdomen than in female. In other respects similar to female. 


Type, female (horned). Taken in mountains of Guerrero at 
kilometer 360 on Mexico-Acapulco road, November 10, 1933. 

Allotype, male (hornless), same locality and date. 

Described from 16 females (2 hornless) and 15 males (all 
hornless) taken on oak (Quercus sp.) at type locality. One 
male and one female paratype are in the collection of W. D. 
Funkhouser. 

The series of specimens studied here indicates that the 
females are usually horned and that the males are hornless. 
The variations found among other species in this genus are so 
great that it would not be surprising to find a horned male. 

Eight males and 10 females of P. minax Goding have been 
taken on oak (Quercus spp.) at ‘‘El Desierto de los Leones,”’ 
Distrito Federal (8,500 feet); Cuernavaca, Morelos (5,050 feet), 
and Taxco de Alarcon, Guerrero (6,448 feet). Of these only 
three females were horned. ‘This species appears to be uncom- 
mon in Mexico and has previously been recorded only from 
California. 


Poppea delicata, n. sp. 
(Pl. I, Figs. 9-11) 

A dirty cream-colored species with reddish brown to dark brown 
markings on pronotum. Closely related to the group represented by 
P. setosa, P. torva, and P. capricornis Fowler, but easily distinguished 
from these by the definitely hemispherical node in front of the terminal 
trifurcate process of the pronotum and by the fact that the delicate 
lateral spines of the trifurcate process are not greatly swollen at their 
bases. Length, 6 mm.; width between tips of suprahumeral horns, 
3.25 mm. 

Head smooth, shining; base slightly arcuate; eyes extremely large 
and prominent, extending laterad almost as far as apices of humeral 
angles of pronotum; ocelli large and prominent; a dorso-ventral groove 
between each ocellus and eye; swollen lateral margin of vertex continuous 
with each eye, making the eye appear unusually large. 

Pronotum with metopidium straight; dorsum between bases of 
suprahumeral horns flat; large round basal half of suprahumerals 
extending upward, outward, and slightly backward, terminal half 
acuminate, delicate, extending outward, backward, and upward, 
especially at apex, the latter being very sharp; suprahumerals not 
rising above the large, almost pyramidal, mid-dorsal node; a deep 
sulcus between the dorsal node and the almost exactly hemispherical 
node at base of terminal trifurcate process; middle spine of trifurcate 
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process acuminate, arched to follow margins of tegmina; lateral spines 
of process slightly enlarged on basal half, extending outward and back- 
ward; distal half acuminate, extending backward, slightly outward, 
and definitely downward; small, deep, unevenly placed punctations on 
metopidium and basal half of suprahumerals, becoming larger on 
dorsum, largest on sides of translucent mid-dorsal node, sulcus, and 
cephalic half of terminal node; very small punctations on basal half of 
lateral spines of trifurcate process. 

Color of pronotum dirty cream with reddish brown to dark brown 
markings on dorsum of suprahumerals in punctations of metopidium, 
on dorsum between bases of suprahumerals, on posterior half of hem- 
ispherical node, and on the trifurcate process. Extreme tips of supra- 
humerals and spines of trifurcate process black; a white translucent 
subapical annulus on each terminal spine; a few long black hairs, most 
numerous on metopidium. Head light to dark brown with few black 
and yellow hairs; ocelli usually yellow; a small black spot on lateral 
margin of face below each eye. Thorax and legs dirty cream to light 
brown; legs marked with black. Abdomen grayish-brown; the lateral 
margins of the segments marked with brick red. Tegmina hyaline; 
some veins marked with dark brown. 


Type, female, near Acapulco, Guerrero (about 500 feet), 
November 11, 1933. 

Allotype, male (similar), same locality and date. 

Described from four females and two males taken at the type 


locality. One female paratype is in the collection of W. D. 
Funkhouser. 

This is a very delicate species, most of the specimens having 
at least one broken horn or spine even though great care was 
taken in removing them from the net after the foliage had been 
swept. 


Heliria mexicana Stal 
(Pl. II, Figs. 12-14) 
Telamona mexicana Stal, Ofvers. af [Svenska] Kongl. Vetensk.-Akad. Férhandl. 

26: 249, 1869. 

Telamona mexicana Fowler, Biol. Centr.-Amer. Homop., v. 2, Pt. 1, p. 144, pl. 9, 

fig. 5, 1896. 

Heliria mexicana Ball, Ent. Amer. 12: 21, pl. 1, fig. 12, 1932. (Misidentification. 

The species referred to is H. cornutula Ball.) 

Light reddish-brown to gray-green species with very variable 
markings. Distinguished from cornutula Ball by the enormous rounded 
humeral angles of the pronotum, the coriaceous basal half of the tegmina, 
and the smaller size. Length of females, 7.5 to 8.5 mm.; width, 5.0 
to 6.0 mm. 

Head with middle part of base straight or slightly depressed; shining, 
punctate, the punctations more prominent and more numerous between 
ocelli and eyes than between ocelli; a few short hairs in punctations. 

Pronotum with crest longer than high, the front margin continuous 
with metopidium and sloping posteriorly; anterior angle rounded and 
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located at point above and just behind humeral angles; dorsal margin 
not straight; posterior lobe sometimes almost imperceptibly lower than 
anterior lobe, posterior angle almost a right angle; dorsum in back of 
crest well rounded to pointed posterior end of pronotum; two sub- 
parallel lateral striae extending from below posterior lobe of crest to 
posterior tip of pronotum where they usually converge, sometimes a 
third stria below these extending only half way to tip of pronotum; 
other striae not constant; humeral angles not angular but rounded 
to form enormous ear-like processes, slightly constricted at bases, 
slightly wider than long, and with the appearance of having been bent 
forward when viewed from the side. 

Basal half of tegmina coriaceous, punctate. 

Color very variable from light to dark reddish brown to gray green 
with darker, sometimes black, markings; usually an indistinct dark 
reddish-brown band extending from lateral margin of pronotum above 
end of coriaceous part of tegmina to top of crest and including posterior 
part of crest; usually a lighter band posterior to this band. The best 
pronotal color character appears to be the light brown line extending 
from the depressions on the metopidium above the eyes to the superior 
basal part of each humeral angle, making the latter appear as a separate 
sclerite. Black in punctations on head and on pronotum at base of 
head; a light spot at juncture of metopidium and front margin of crest, 
sometimes indistinct. Coriaceous basal half of tegmina light brown 
marked with dark brown to black; a dark brown to black area behind 
coriaceous base, apices light brown to black. Under parts of body and 
legs light brown marked with dark brown. 

Male: Smaller (6.5 to 7.5 mm. long and 4.5 mm. wide) and darker, 
with much more dark brown and black on head, pronotum, and tegmina; 
markings on pronotum not regular, the color bands and lines on 
metopidium and sides missing. In other respects similar to female. 


Redescribed from 21 females and 8 males taken on oak 
(Quercus spp.) in various parts of the Distrito Federal, Morelos, 
and Guerrero from May 21 to December 3, and at altitudes 
ranging from 5,050 to 9,000 feet. Not found on oaks in the 
vicinity of Chilpancingo, Guerrero (4,461 feet), or near Acapulco, 
Guerrero (about 500 feet). 

This is the most common species of the tribe Telamonini 
found on oaks in the sections of Mexico mentioned above. 
Dr. E. D. Ball has examined specimens and pronounced them 
Stal’s lost mexicana. In his monograph of this tribe Ball 
placed his cornutula asa synonym of mexicana. The rediscovery 
of mexicana means that cornutula is now considered a valid 
species. 

Palonica deserta, n. sp. 
(Pl. II, Figs. 15 and 16) 

A dark green and reddish-brown species, very close to viridia Ball. 

Distinguished from that species by larger pronotal punctations, dis- 
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tinctly narrower face, and more circular facial margin of clypeus. 
Length, 9.5 mm.; width, 5 mm. 

Head three times as long as broad, indistinctly punctate; base 
arcuate; ocelli not prominent, on a line drawn through centers of eyes; 
facial margin of clypeus circular. 

Pronotum with juncture of metopidium and sloping anterior margin 
of crest barely perceptible; top of crest evenly and broadly rounded, 
posterior margin more gradually sloping than anterior margin, thence 
continuing as a straight line to pointed tip of pronotum; pronotum 
shorter than tegmina; lateral margin at posterior third evenly rounded 
to tip of pronotum; humeral angles less than right angles, rounded 
distally, extending laterally much farther than eyes; viewed from the 
front the lateral margins almost straight, scarcely interrupted or 
declivous at base of crest; viewed from the front, the distance between 
the tips of the humeral angles is greater than the distance from the tip 
of a humeral angle to the top of the dorsal crest; evenly punctate on 
sides, smallest punctations on metopidium; with very few short hairs. 

Color uniform reddish brown on lower part of pronotum and sides 
below crest, merging into dark green on other parts of pronotum; 
black in punctations of humeral angles; apices of humeral angles dark 
brown; extreme caudal tip of pronotum black. Head brown, marked 
with darker brown. Bluish-green markings in basal cells of tegmina; 
remainder of tegmina light brown, becoming dark brown apically. 


Type, female, Desierto de los Leones, Distrito Federal 
(9,000 feet), September 2, 1934. 


Described from one specimen taken on oak (Quercus sp.). 
Dr. E. D. Ball believes that the capture of this species on oak 
was accidental and that the true host is probably willow or 
poplar. 


Telamona balli, n. sp. 
(Pl. II, Figs. 17 and 18) 


Cream to very light brown, marbled and marked with reddish 
brown, the markings obscure in old specimens. A distinct little species 
closer to T. compacta Ball than to any other. Distinguished from that 
species by smaller size, higher crest, more produced humeral angles, 
more distinct lateral striae, curved lateral pronotal margins, and color. 
Length of females, 7.0 to 7.25 mm.; width, 4.5 to 5.0 mm. 

Head typical of genus. 

Pronotum with crest longer than high; anterior margin sloping 
backward from metopidium; posterior margin less sloping than anterior 
margin; dorsal margin straight and very sloping; anterior and posterior 
angles right angles with rounded corners; a small pit or depression 
sometimes present on side of anterior lobe near anterior angle and 
another pit generally present in front of base of posterior lobe of crest; 
two or three parallel lateral striae beginning below posterior lobe of 
crest and terminating just in front of posterior termination of the 
pronotum where they converge; terminal third of lateral margin curved 
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upward, sometimes slightly recurved near posterior tip of pronotum, 
sometimes not following dorsal margins of tegmina but projected above 
and past margins; posterior tip of pronotum pointed, as long or almost 
as long as tegmina; humeral angles broad, prominent, almost right 
angles, rounded at extreme distal ends, extending laterad far beyond 
the eyes. 

Basal third of tegmina coriaceous. 

Color cream to very light brown with straight dark reddish-brown 
band extending from middle of lateral margin of pronotum to top of 
crest to include all of posterior lobe of crest with exception of posterior 
face. This upright band branches at its base to form another, more 
narrow, band that extends almost to the base of the front margin of the 
crest where it passes upward to cover the anterior angle of the crest. 
Posterior apex of pronotum dark reddish-brown. A cream colored 
saddle extends from the upright band on side of pronotum to the 
reddish-brown apical area and includes the posterior face of the crest. 
Rest of pronotum marked with light brown and dark reddish-brown. 
Older specimens become testaceous or dark brown and retain a gray 
saddle that remains quite distinct. Tegmina brown to dark brown, 
a light brown band at end of coriaceous basal area. 


Type, female (fully marked). Taken in the mountains of 
Guerrero at kilometer 353 on Mexico-Acapulco road (about 
3,200 feet), July 2, 1935. 

Described from seven females taken at type locality July 2, 
1935, and 3 females taken near Chilpancingo, Guerrero (about 
5,000 feet) November 10, 1933, and July 6, 1935. This locality 
is about eight kilometers past Chilpancingo on the road to 
Acapulco. The type locality is between the towns of Rancho 
del Rincon and Acahuizatla, Guerrero. All specimens were 
taken on oak (Quercus sp.). One female from the type locality 
has a crest noticeably higher and more upright than any of the 
other specimens. This species appears to be one of the smallest 
in the genus. Named in honor of Dr. E. D. Ball, whose mono- 
graph of the tribe Telamonini is a taxonomic masterpiece. 


Polyglyptodes viridis, n. sp. 
(Pl. II, Figs. 19 and 20) 


Bright green, becoming yellow testaceous in older specimens. 
Closely related to affinis Fowler but distinguished from it by the longer 
anterior pronotal horn, more lateral carinae, the usually straight dorsum 
from tip of horn to terminal third, where it is rounded to posterior tip 
of pronotum, the fine punctations, and by the fact that the pronotum 
is longer than the tegmina. Length of females, 10.0 to 10.5 mm., 
without anterior horn, 7.0 mm.; width, 2.0 to 2.3 mm. 

Head twice as long as broad, finely pubescent, obscurely punctate; 
base straight, at each end rounded down to eyes; ocelli small, on a line 
drawn through centers of eyes; inferior margins of genae straight; 
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clypeus broad, lower half sharply deflexed and covered with long hairs; 
epicranial suture above clypeus obscure. 

Pronotum longer than tegmina, broader than in affinis, prolonged 
in front to form a large conical horn projecting forward and usually 
upward, with extreme tip rounded when viewed from side, pointed 
when seen from above; horn with 6 to 8 distinct lateral carinae con- 
verging from base of horn toward tip and only the 2 mid-lateral ones 
attaining the tip; dorsum straight or almost straight from tip of horn to 
posterior third, where it gradually slopes to the pointed posterior end 
of pronotum; dorsum sometimes slightly sinuate above head; the 5 or 6 
lateral carinae on pronotum behind horn joining some of carinae of 
horn at point above eyes and converging toward posterior apex of 
pronotum, only one terminating in center of apex; punctations fine and 
distinct, like those of scaphiformis Fowler, usually arranged in 1 or 2 
distinct rows between carinae on frontal horn and in 3 rows between 
carinae on rest of pronotum. 


Color bright green in life, becoming yellow testaceous in old 
specimens. 


Male: Smaller, 9.0 to 9.5 mm. long. In other respects similar to 
female. 


Type, female, Jardin Borda, Cuernavaca, Morelos (5,050 
feet), November 7, 1931. 

Allotype, male, from same locality. 

Described from four females and five males taken at the 
same time and place. One male paratype in the collection of 
W. D. Funkhouser. 

Goding' recently placed P. cucullatus Fowler, P. affinis 
Fowler, and P. flavocostatus Haviland as synonyms of corni- 
gerus Stal. After studying the figures and descriptions of 
these species, the writer prefers to consider them as separate 
species until more satisfactory evidence is presented. 

The writer took a male and a female specimen of P. scaphi- 
formis Fowler at Oaxaca, Oaxaca (5,067 feet), on September 16, 
1933, and a female at Taxco de Alarcon, Guerrero (6,448 feet), 
on October 8, 1934. The last specimen was taken on oak 
(Quercus sp.). This species has previously been recorded only 
from Guatemala. The dorsum of the frontal horn of the 
pronotum of the female from Oaxaca is straight, but that of the 
male is deflexed a little. The horn of the female from Taxco is 
like that figured by Fowler.?, These specimens have from four 
to six lateral carinae, measure from 7.0 to 7.5 mm. in length, 
and were bright green when collected. 


1Goding, F. W. 1929. Trans. Amer. Ent. Soc. 55: 279, pl. X, figs. 4a and 4b. 
*Fowler, W. W. 1896. Biol. Centr.-Amer., Homop., v. 2, pt. 1, p. 129, 
pl. 8, fig. 11. 
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Lycoderes minamen Buckton 
(Pl. II, Figs. 21-25) 
Enchenopa minamen Buckton. 1903. Mon. Memb., p. 51, pl. 6, figs. 7-7c. 
Lycoderes tgniventer Buckton. 1903. Mon. Memb., p. 200, pl. 44, figs. 2-2b. 
Lycoderes minamen Goding. 1927. Jour. N. Y. Ent. Soc. 35: 393 (key). 

A green and brown species with flattened tibiae and concealed 
scutellum resembling Enchenopa but in the subfamily Centrotinae, not 
the Membracinae. Close to capitata Buckt. and petasus Fairm. Dis- 
tinguished from phastanus Fowler and serraticornis Fowler by distal 
end of frontal horn of pronotum being enlarged, not notched; by smaller 
size; and by the straight, not oblique, apical cells of the tegmina. 
Length of females, 7.5 to 8.0 mm., width, 1.75 mm. 

Head, excluding eyes, as broad as long, finely punctate, finely 
pubescent; base regularly rounded; ocelli nearer the eyes than to each 
other, situated above a line drawn through centers of eyes; inferior 
margins of genae sinuate; clypeus broadly bell-shaped, not deflexed, 
distal margin rounded and continuous with inferior margins of face; 
long white hairs on distal end of clypeus. 

Pronotum with oblique, laterally compressed, anterior horn rising 
above and in front of head; distal end, when viewed from the front, 
much enlarged, evenly rounded on top and divided by mid-carina, not 
notched or bilobed, lateral margins uneven, subparallel, slightly con- 
stricted directly below terminal enlargement; viewed from the side the 
tip of the horn is round, not enlarged or only slightly enlarged at distal 
end, with the inferior margin nearly straight or slightly curved from 
metopidium to distal end of horn, superior margin generally sinuate; 
horn with 1, and usually 2, lateral carinae, the most constant one 
circling from mid-dorsal carina on superior margin near tip almost to 
inferior margin and following closely that margin as a straight line to 
base of horn, the other, a mid-lateral carina, sometimes extending 
from below terminal enlargement to base of horn; dorsum of pronotum 
behind horn sinuate, most sinuate above metathorax, where the per- 
current carina is transparent and very foliaceous; posterior process 
long, narrow, sides tectiform, apex pointed, longer than abdomen, as 
long as half the distance between end of abdomen and tips of tegmina; 
humeral angles small; pronotum very finely pubescent, punctate, 
smallest punctations on metopidium. 

Tegmina free; basal half coriaceous and evenly punctate; typically 
with 5 apical and 2 discoidal cells; wings with 4 apical cells. 

Tibiae foliaceous. 

Color usually light to dark brown with much green, except thorax 
and abdomen, which are dark reddish-brown. Usually dark brown 
in some of the punctations of the horn and terminal process behind 
transparent part of median carina. Grass-green markings, fading to 
testaceous, on sides of pronotum and basal half of terminal process; 
sometimes some green near base of horn. Sometimes a little blue-green 
in transparent part of dorsal carina. 

Male: Quite different from the female and might easily be mistaken 
for another species. Generally smaller, 6.0 to 7.0 mm. long and 
1.75 mm. wide. 
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Head, excluding eyes, not so long as wide. 

Pronotal horn more upright and more nearly constant in shape than 
in female; inferior margin straight or almost straight from base of head 
to distal end; two lateral carinae always present on horn; dorsum of 
pronotum at base of horn more elevated or humped than in female. 
In other respects similar to female. 

Color dark reddish-brown, sometimes marked with a little black on 
sides of horn below terminal enlargement. A yellow stripe from fossa 
behind eye follows the anterior carina of the horn, close to its anterior 
margin, as far as the terminal enlargement. Percurrent median carina 
yellow on metopidium, continuing as a black carina from base and 
over terminal enlargement of horn. Sometimes a speck of green in the 
transparent foliaceous carina above the metathorax. Head reddish- 
brown, irregularly marked with yellow. Trochanters and coxae black. 


Redescribed from 2 females taken on oaks (Quercus spp.) in 
the mountains (about 5,600 feet) near Cuernavaca, Morelos, 
October 15, 1933, and August 25, 1934; and 12 males and 19 
females taken on oaks at kilometer 17 (about 8,000 feet) on 
the Mexico-Toluca Road, Distrito Federal, July 11 and Sep- 
tember 2, 1934. 

Dr. W. D. Funkhouser has kindly determined this species 
for me. Since it has been recorded only from Brazil and 
Ecuador, it seems well that it should be redescribed and 


refigured, now that a good series of specimens has been taken 
in Mexico. 

The writer has not seen Buckton’s original description or 
his figures. 


EXPLANATION OF PLATES 
PLATE I 


Philya lowryi,n. sp. Fig. 1, Side view. Fig. 2, Ventral view of tip of hora. 

Platycotis cornuta, n. sp. Fig. 3, Side view of female. Fig. 4, Front view of 
female. Fig. 5, Side view of pronotum, male. Fig. 6, Side view of pronotum, 
female. Fig. 7, Side view of pronotum, male. Fig. 8, Side view of pronotum, 
male. 

Poppea delicata, n. sp. Fig. 9, Side view. Fig. 10, Dorsal view. Fig. 11, Front 
view. 

Pate II 


Heliria mexicana Stal. Fig. 12, Side view of female. Fig. 13, Side view of female. 
Fig. 14, Front view of female. 

Palonica deserta, n. sp. Fig. 15, Side view of female. Fig. 16, Front view of 
female. 

Telamona balli,n. sp. Fig. 17, Side view of female. Fig. 18, Front view of female. 

Polyglyptodes viridis, n. sp. Fig. 19, Side view of female. Fig. 20, Dorsal view 
of female. 

Lycoderes minamen Buckton. Fig. 21, Side view of male. Fig. 22, Front view 
of male. Fig. 23, Side view of pronotal horn, female. Fig. 24, Side view of 
pronotal horn, female. Fig. 25, Side view of pronotal horn, female. 
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THE RELATIONS OF INSECTS AND PLANTS IN GALL 
PRODUCTION 


E. P. Fett, 
Bartlett Tree Research Laboratories, 
Stamford, Connecticut 


The plant gall as ordinarily defined consists of deformed, 
usually swollen tissue and is the result of a large increase in the 
number of plant cells. We are concerned with the galls produced 
by mites and insects. They occur in innumerable variations 
upon a great many different species of plants and result from 
the effects of the producers upon adjacent plant cells and a 
reciprocal development of the affected tissues. It is well to note 
at the outset that a number of species closely related to gall 
producers develop in plant tissues without causing apparent 
galls or deformities, e. g., Aulacidea and allies and individual 
species of typically gall producing forms, such as Andricus 
cryptus Ashm. 

Studies by botanists indicate that growth in the plant is 
probably controlled in part by diffusion from one tissue to 
another, that any single meristematic cell is capable of forming 
part of any normal plant structure for the species, that the 
behaviour of the living meristematic cell is determined by its 
position in the living tissue, and that potentially any living cell 
is capable of meristematic growth, (Priestly & Swingle, U. S. 
D. A. Tech. Bull. 151, 1929), and although not all of these 
statements or theories have been demonstrated in the laboratory, 
the normal life activities of gall insects show that they must 
occur. (More recently, Larue, Proc. Nat. Acad. Sci. 22 : 201- 
209, 1936, has grown in cultures complete plants from sections 
of immature embryos no more than 0.5 mm. in length, using 
dandelion, wild lettuce, ox-eye daisy and tomato.) 

It is clearly recognized that the meristematic tissues are the 
more plastic in a plant, that there is a possibility of living cells or 
groups of cells being released from the inhibitions of the normal 
state and that the development of such cell groups is affected to 
an appreciable extent by their relation to adjacent tissues. This 
last is clearly recognized as an essential factor in the growth of 
normal plants and is of importance in interpreting the develop- 
ment of abnormal tissues. It is proposed, with the preceding as 
a basis, to attempt a general explanation of the relations existing 
between mites and insects and the galls they produce. 
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There are comparatively few galls which are produced by 
mechanical injury to growing parts. One of the simplest is the 
rose stem gall which results from the spiral girdling in the 
cambium by the larva of Agrilus viridis Linn. This mechanical 
interruption in the circulation results in practically doubling 
the diameter of the affected portion of the stem. We distin- 
guish, as will be seen later, reactions due largely to mechanical 
injury from the more subtle influences which result in the pro- 
duction of most plant galls. 

A similar though entirely different deformity is seen in the 
wheat ear gall of willow stems, produced by Rhabdophaga 
triticoides Walsh. The eggs are deposited just above each bud 
when the shoots are still in the early stages of development. 
The resulting infestation stunts the shoot and there is produced 
a series of closely placed leaf buds and rudimentary leaves. In 
this case, the effect of the series of larvae in the shoot is some- 
what mechanical as a result of early levies upon the vitality of 
the growing stem. 

Both of the above cases relate to somewhat definite injury 
to the cambium or meristematic tissue. A similar type of injury 
is seen in a number of stem or shoot galls where the attack is 
definitely central or in the pith rather than in the more super- 
ficial meristem, and in each case the swelling and presumable 
increase in plant cells in the outer portion of the stem is consid- 
ered an indirect result of larval influences in the deeper tissues. 
One of the most striking of these is the goldenrod ball gall pro- 
duced by the larva of Eurosta solidaginis Fitch. This gall is a 
symmetrical, nearly globular swelling of the stem, the enlarge- 
ment being some five or six times that of the normal stem. The 
same effect, though to a lesser degree, is seen in the elliptical 
goldenrod gall produced by species of Gnorimoschema, and in 
this case, as in the preceding, the primary injury is in the pith 
rather than in the outer layers of the stem. Somewhat the 
same effect, though other factors enter in, may be seen in 
the willow beak gall produced by Phytophaga rigidae O. S. and 
in the dogwood club gall, the work of Lasioptera clavula Beutm. 

The same general type of gall is produced by the pear midge, 
Contarinia pyrivora Riley, in spite of the fact that it is the fruit 
rather than the shoot or twig which is deformed. The injury, as 
in the preceding cases, is central and due to the levies of the gall 
producers upon the vitality of the seeds and adjacent parts of 
the young fruit. There is here also a considerable enlargement 
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of the outlying tissues analagous to the stem swellings men- 
tioned above and presumably caused by stimulation from the 
more directly affected parts. 

There is a long series of bud galls, correlated with the fact 
that the developing tissues are easily accessible and afford 
abundant nourishment and protection. The effects are by no 
means identical in all cases. The big bud of the filbert and 
hazel is produced by Eriophyes avellanae Jaru. The mites stim- 
ulate an early growth and then become sufficiently numerous 
to kill the tissues after the buds have developed to about twice 
their normal size. A somewhat different method is seen in a 
number of willow or goldenrod rosette galls. The former are 
produced by species of Rhabdophaga and the latter by species 
of Rhopalomyia, Asphondylia and Oedaspis. In each case the 
development of the growing point is inhibited and there is a 
stunting of the parts below. The production of the character- 
istic rosettes of rudimentary leaves indicates some mechanical 
injury. A similar condition is found in the rudimentary shoot 
galls on Muhlenbergia produced by Asteromyia agrostis O. S. 
This general type of gall is somewhat common. 

The delicate relation existing between producer and plant is 
strikingly illustrated by the recent demonstration that the 
young of the spruce gall aphid, Adelges abietis Linn., is unable to 
establish itself successfully at the base of the developing needles 
unless the earlier feeding by the mother louse at the base of the 
bud has resulted in a definite though preliminary swelling. In 
this instance the stimulus must have come from the salivary 
glands, and this is probably true not only of most mite and 
hemipterous gall producers, but also of a very large proportion 
of the Diptera and probably of all the Cynipid gall makers. 

There are a number of bud inhabiting galls which levy so 
heavily upon the vitality of the infested parts that there is 
practically no growth. This is true of the soft oak bud gall 
produced by Neuroterus vesiculus Bass. 

Another simple type of gall is found in grass sheath infesta- 
tions. The Hessian fly, Phytophaga destructor Say, is a well 
known example. It severely stunts young wheat and infesta- 
tions of older plants are limited to the production of depressions 
in the stems and a weakening of the stalks. It is well known 
that certain varieties of wheat are practically immune from 
attack by the insect, due to the large percentage of silica in the 
stems. 
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There are many galls where there is a great increase in plant 
tissues without a marked interruption in the normal circulation 
aside from the area directly affected. The ash midrib gall pro- 
duced by Contarinia canadensis Felt is one of these. The larvae 
may be observed lying upon the upper side of the midrib of a 
leaf which shows no evidence of mechanical injury. The length 
and the size of the galls are proportional to the degree of infes- 
tation. The reaction is obviously produced by the effect of 
larval contents upon adjacent plant tissues and these in turn 
influence the deeper plant tissues. It can hardly be construed 
as other than a diffusion of substances which affect the develop- 
ment of a number of cell layers. The midrib tumor gall produced 
by Callirhytis tumifica O. S. on oak is somewhat similar in its 
development except that the eggs are deposited irregularly along 
the midrib and the swelling is therefore closely limited to the 
points of original infestation. In both of these cases there is an 
indeterminate swelling resulting from local irritation and in 
each instance this is a chemical rather than a mechanical 
effect, which can hardly be explained as other than the result 
of diffusion of enzymes or allied substances from cell to cell. 
The nutritive zone next to the gall maker with cells rich in pro- 
tein and starch, the layers outside of sclerified or lignified cells, 
and externally the varied epidermal layer, all suggest modification 
by diffusion of cell contents, the processes evidently originating 
in reactions between the gall producers and adjacent tissues. 

It is obvious that all gall insects in their earlier operations at 
least, must exercise a stimulating influence upon the infested 
tissues and that in the case of numerous species there is no 
mechanical injury. A more drastic effect, such as that produced 
by the tarnished plant bug, for example, simply kills the tissues 
at or near the point of attack and no gall develops. This is 
equally true of large series of insects, both sucking and biting, 
whereas the successful gall producers are more subtle in their 
effects. This last applies also to the gall-making sawflies, 
although in this group it is considered that the production of 
the gall results from the egg or a fluid which may be deposited 
with the egg, rather than from larval effects. 

Stimulation is a cardinal principle in gall production. This 
applies to meristematic tissues or to tissues in a sufficiently 
plastic condition to develop meristematic functions. It is 
admirably illustrated in a large proportion of mite galls, espe- 
cially the numerous erineums upon leafy tissues. These growths 
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are simply abnormal developments of the epidermis and prob- 
ably have their inception while the epidermal cells are in a 
plastic condition. This is certainly true of the soft maple bladder 
gall produced by Phyllocoptes quadripes Shim. The mites winter 
in the buds and the development of the gall starts early in the 
growth of the leaf and although this is a pocket gall, in reality it 
is an erineum on an invaginated portion of the leaf. 

The preceding has been limited to the production of galls 
which are obviously enlargements of existing parts of normal 
plants. There may be simply a great increase in the amount of 
adjacent plant tissue or marked deformations. These may be 
characterized as indeterminate galls, since the size and shape is 
greatly modified by the degree of infestation. 

There are other galls produced upon various portions of 
many different kinds of plants which have relatively little in 
common with the normal tissues from which they are developed 
and usually are characterized by rather definite sizes and shapes. 
These are the determinate galls. 

There are, for example, the familiar bullet galls of the oak 
twigs, such as Disholcaspis globulus Fitch and the somewhat 
common bud-like deformations which emerge from cracks in 
the bark. The latter are produced by a number of species, one 
of the most common being Andricus gemmarius Ashm. Both of 
these have sizes and shapes which are characteristic of the gall 
insect and in each instance the growth is not due so much to 
mechanical injury as to stimulation produced by the gall maker. 
It is probable that the eggs of both of these species are depos- 
ited in or near to the cambium or meristematic tissues and that 
the galls themselves develop in much the same way as adven- 
titious tissue or adventitious buds. It should be noted that 
in these, as in many similar galls, the larva or gall producer is 
surrounded by a definite nutritious layer, and outside of this, 
tissue with decreasing amounts of starch in the cells more 
remote from the larval cavity. 

The two galls just mentioned present marked differences in 
shape and the question may well arise as to how a larva, if it be 
the exciting cause for these growths, can control the size and 
shape of the outer parts of the gall which presumably could be 
affected only slightly by diffusion of substances from the larva 
or adjacent tissues to the more remote cells. The earlier state- 
ment should be noted to the effect that the behavior of cells or 
cell groups is determined by their relation to adjacent tissues. 
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We have in these galls adventitious growths released from the 
inhibitions of the normal shoot and it is hardly surprising that 
the outward portions of the galls should vary considerably in 
different species in areas remote from the activating agent. 
The position of a cell group in the normal plant, for example, 
determines largely whether it shall form part of a twig, a leaf 
stem, a leaf or even the fruit. Similar diversity appears to be 
logical for the external parts of the gall and might easily account 
for the diverse processes, spines and the like occurring upon a 
number of the more grotesquely shaped galls. We do not con- 
sider it necessary to find analagous structures in the plant 
itself, although the partly separated lobes of some Phylloxera 
galls on hickory are suggestive of the husks of the normal hick- 
ory nuts. 

It is relatively easy to see a parallelism between galls orig- 
inating in the cambium or meristem of twigs and adventitious 
buds. It seems more difficult to recognize this connection in 
the case of many leaf galls, in spite of the fact that a similar 
condition is found, at least in many cases. There is, as in the 
case of the above-mentioned twig galls, a great production of 
cells around the gall makers on leaves and in some cases there is 
several hundred times as much tissue as would normally occupy 
the leaf area to which the gall is attached. There is a similar 
diversity in size and structure. One finds in certain of these leaf 
galls as well as in the twig galls, that the process of cell division 
is carried to such an extent that in time the galls separate from 
the tissues from which they develop and drop to the ground in 
much the same way as various fruits. This is true of certain of 
the oak midrib galls which develop from the deeper tissues, 
rupturing the midrib when coming to the surface. There are a 
number of midrib galls originating in this way, the deciduous 
oak gall, Andricus decidua Beutm. being typical. 

One extreme in development is represented by the stemmed 
oak gall of Dryophanta pedunculata Bass. This occurs on the 
tips of lobes of the leaves of certain oaks, the stem being an 
extension of a secondary vein. The same general type is seen in 
the stemmed goldenrod galls of Rhopalomyia pedicellata Felt. 
These occur on both leaves and stems, indicating in this instance 
no close limitation to a certain part of the plant, though it should 
be noted that the tissues of the young stem are not very dissim- 
ilar from those of young leaves. These are by no means the 
only curious relationships one may find between gall makers 
and their hosts. 
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There are degrees of development in insect galls produced 
by closely related species upon the same hosts and even upon 
similar structures such as the leaf blade of identical hosts. This 
is well shown in the series of galls produced by species of both 
Phylloxera and Caryomyia on hickory leaves. Those of different 
species range from a little more than a slight elevation in the 
leaf to well-formed, globular or more complex structures, entirely 
different in general appearance from ordinary leaf tissues. These 
apparently occur in or arise from the parenchyma, a tissue with 
decidedly meristematic characteristics. The same condition is 
found in the galls produced by the genus Cincticornia on oak 
foliage and also in the Pachypsylla galls of the hackberry. A 
similar range of development may be seen in the Diplolepis or 
Rhodites galls on rose. The Asteromyia galls on aster and 
solidago present an evident though a less extensive variation in 
degree of development. These and other cases of a similar char- 
acter indicate that in the more specialized or determinate type 
of gall the insect rather than the plant is the dominant agent 
and is able not only to induce a great proliferation or multiplica- 
tion of cells in rapidly forming tissue, as in the case of the hick- 
ory leaf stem gall, Phylloxera caryaecaulis Fitch, but produces 
similar results in the parenchyma of the partly expanded leaf, 
in Caryomyia galls at least. In these cases it appears that the 
gall insect is able to modify in the early stages of their develop- 
ment the normal stability of groups of leaf cells and bring about 
a rapid growth which is generally associated with more plastic 
plant tissues. 

The production of plant galls is dependent on stimulation of 
plant cells in a meristematic or plastic condition. A large pro- 
portion of plant galls are produced in buds or in tissues as they 
develop from buds. The gall producers stimulate cell produc- 
tion in the earlier stages of gall formation. The possibility of 
these remarkable developments depends on the adaptability of 
plant cells or groups of plant cells. It can hardly be held that 
these growths are of material advantage to the plant. They 
seem to be, on the part of the plant, a more or less blind reaction 
of cell groups, as it were, to stimuli which, under other condi- 
tions, might result in the production of buds and the parts 
ordinarily developing from them. There is a close analogy 
between the insect gall and the development of adventitious 
buds and an actual approach, in methods of growth and forma- 
tion, to plant seeds or fruits, the gall producer occupying the 
place of the seed and the surrounding tissues being comparable 
to the husks or carpels. 





STUDIES ON PTEROSTICHUS 
(Carabidae : Coleoptera) 


MELVILLE H. Hatcn, 
University of Washington, Seattle, Wash. 


Subgenus Hypherpes Chd. 


Castaneus group 


This group may be distinguished from the other members of the 
subgenus by the feebly explanate hind angles of the pronotum, the basal 
margin just within the hind angles evidently margined, the outer stria 
of the basal impressions of the pronotum feeble, elytral humeri dentate,! 
elytral striae deep, elytral intervals convex, habitat in damp woods in 
or under old logs.? The five species of the group known to me may be 
defined as follows: 


Male metafemur subtuberculately angulate on lower margin. 

Hind angles of pronotum subrectangular; elytra piceous; metatrochanters 
narrow, subparallel. 

Last ventral abdominal sternite of male unmodified; length 10-11 mm.; 
western Oregon tuberculo femoratus sp. nov. 

Last ventral abdominal sternite of male carinate; length 10-11 mm.; 
southeastern Alaska west of the Cascades to Oregon castaneus Dej. 

Hind angles of pronotum subobtuse; elytra violaceous; metatrochanters 
somewhat dilated, flattened, and strongly arcuate along inner margin, 
these characters accentuated in male; last sternite of male unmodified; 
length 8.7-12mm.; southeastern Alaska west of the Cascades to 
northern California (novellus, metlakatlae, terracensis and stoicus of 
Casey) amethystinus Mann. 

Male metafemur obtusely rounded on lower margin; elytra piceous; meta- 
trochanters narrow, feebly arcuate along inner margin. 

Hind angles of pronotum subrectangular; last ventral abdominal sternite 
of male unmodified; length 10-11 mm.; central California...scutellaris LeC. 

Hind angles of pronotum subobtuse; last ventral abdominal sternite of 
male with an opaque spot; length 9-12 mm.; northern Idaho, north- 
eastern Washington ecarinatus sp. nov. 


Pterostichus (Hypherpes) tuberculo-femoratus sp. nov. 


Length 10-11 mm. Black or dark piceous brown, shining, minutely 
alutaceous; pronotum moderately depressed, impunctate, about four- 
fifths as long as wide, widest just in front of middle, apex nearly five- 
sixths as wide as base, apex emarginate, sides arcuate in front and 
thence oblique to the minutely bluntly rectangular hind angles, median 


1In those species of Plerostichus with dentate humeri the humeral tooth is so 
situated that, when the beetle is observed in dorsal view, the outline of the tooth 
intersects the outline of the margin of the humerus. The contrary condition 
(humeri not dentate) may be due either to the reduction or absence of the humeral 
tooth or to its location in such a position as not to intersect the humeral margin 
when viewed in dorsal aspect. 

2See van Dyke, Pan-P. Ent. 2: 70-71, 1925, for notes on scutellaris and 
amethystinus. 
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longitudinal line distinct, abbreviated in front; inner basal impressions 
of the pronotum linear, outer impression small and vaguely foveiform, 
the region of the hind angle somewhat explanate; elytra with humeri 
dentate, the striae impressed, impunctate, the intervals feebly convex, 
scutellar stria distinct; protarsi with three basal segments dilated in 
male, simple in female; metafemur subtuberculately angulate along 
lower margin in male, simple in female; metatrochanter narrow, sub- 
parallel; last ventral abdominal segment unmodified, with one pair of 
apical setae in male, two pairs in female. 

Type male, allotype female, and seven paratypes, Crater L., 
Ore. (June 28, 1935, M. H. Hatch) and two paratypes, Forest 
Grove, Ore. (III-6—20, M. C. Lane, collector) (in collection of 
author). Additional specimens are in Mr. Lane’s collection. 


Pterostichus (Hypherpes) ecarinatus sp. nov. 


Length 9-12 mm.; similar to the preceding except that the pronotum 
is a trifle shorter (more than five-sixths as long as broad), the apex more 
than nine-tenths as wide as the base, the side margins of the pronotum 
somewhat more arcuate in front of the subobtuse feebly prominent hind 
angles, the male metafemur at most obtusely rounded along the lower 
margin, metatrochanter narrow and fully arcuate along inner margin, 
and the last abdominal sternite of the male with an opaque spot. 


Type male, allotype female: Waha, Id. (Aug. 31, 1933, M. 
H. Hatch); 4 paratypes: Oragrande Cr., Id. (Aug. 30 1933, M. 
H. Hatch); 15 paratypes: Pierce, Id. (Aug. 30, 1933, M. H. 
Hatch); 2 paratypes: Cedar Mt., Moscow, Id. (Jul. 15,’20, M. 
C. Lane coll.) all in author’s collection. Additional material 
from above localities in Mr. Lane’s collection, also specimens 
from St. Joe River and Coeur d’Alene, Idaho and from New- 


port, Washington. 


Subgenus Leptoferonia Casey 


I use this subgenus in Casey’s original sense except that I 
include sphodrinus LeC., a possibility suggested by Casey 
(Mem. Col. IV, 1913, p. 129) and Darlington (Psyche 38: 158, 
1931), and tentatively hornt LeC. Van Dyke (Pan.-P. Ent. 
2: 72-73, 1925) challenges the validity of the group, though 
admitting (p. 75) that, with the eastern Cylindrocharis, it forms 
a somewhat natural assemblage of burrowing species. From 
Hypherpes the species herein included are distinguished by 
their more parallel or somewhat ventricose form, smaller 
eyes, the hind angles of the pronotum frequently rounded with 
the seta-bearing puncture frequently more distant from the 
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hind than the side margin, the scutellar or second elytral 
stria frequently without an ocellate seta-bearing puncture at its 
base, the color usually more or less testaceous. While no one 
of these characters will apply to all the forms herein included, 
in their aggregate they delimit a group of species which would 
otherwise have to be widely scattered throughout the species 
of ITypherpes. The beetles live in damp woods under debris 
and logs well sunk into the forest floor. For literature see 
Horn, Trans. Am. Ent. Soc. 18: 32-33, 1891; Schaeffer, Mus. 
Brook. Inst. Arts & Sciences Sci. Bul. 1: 391-393, 1910; Van 
Dyke, Pan-P. Ent. 2: 71-75, 1925; Csiki, Col. Cat. 112: 582, 
711-713, 1930. 


The males are distinguished by the dilated protarsi and the posses- 
sion of only a single pair, rather than two pairs, of setae along the apical 
margin of the last abdominal sternite. In certain of the species this 
region is still further modified in the male; a feeble median impression in 
sphodrinus, a secondary thickening within the apical margin in angustus 
reduced to a pair of tubercles in fuchsi, and a more or less pronounced 
lobing of the apical margin in oregonis, infernalis, and fenyesi, as noted 
in the key that follows. Jmnanis exhibits a remarkable sexual dimor- 
phism in the metatrochanters, which are elongate and spinose in the 
males. In the females of imanis and in all the other species of the sub- 
genus I have seen these structures are blunt and, except in angustus and 
horni, where they are shorter, about half the length of the femur.’ 


The species of Leptoferonia known to me may be distinguished as follows: 


Pronotum from three- to four-fifths as wide at base as at the widest part. 

Scutellar or second elytral stria with an ocellate seta-bearing puncture at 

base; hind angles of pronotum with a single elongate impression. 

3. Seta-bearing puncture of hind angle of pronotum at least twice as distant 
from the basal as from the lateral margin; humeri not dentate; apex of 
prosternum not margined. 

4. Base of pronotum more or less completely margined; apex of last abdominal 
sternite in male more or less lobed;* length 6-8.5 mm. 

5. Hind angles of pronotum distinct, the side margins in front of the hind 
angles briefly but variably sinuate; color refous; apical margin of last 
abdominal sternite in male very feebly produced in a narrow arcuate 
lobe; length 6.5-8 mm.; western portions of Washington and Oregon 
CURIE BOO 6 vie sk scic carer sae bareea wis esa euentewneens oregonis Csiki 

5’. Hind angles of pronotum rounded, the side margins in front of the hind 

angles not or scarcely sinuate. 


noe 





8The large metatrochanter, about half as long as the femur, is the best 
character for distinguishing the Pterostichini from allied groups, such as Agonini 
(Platynini). The character relied upon by American coleopterists, namely, the 
presence (Pterostichini) or absence (Agonini) of a latero-apical fold on the under 
surface of the elytra, is quite worthless. Elytra from a series of northwestern 
species of Agonum exhibit almost a complete transition from presence to absence 
of this fold. 

4This lobe is best seen when the tip of the abdomen is viewed from a caudo- 
dorsal position, and in oregonis is very teeble. 
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6. Hind angles of pronotum obtusely narrowly rounded; black, the legs and 
antennae feebly paler; apical margin of last abdominal sternite in male 
briefly produced in a lobe that in ventral view is somewhat emarginate; 
length 6.5 mm.; western Oregon (Devils Lake) infernalis sp. nov. 

6’. Hind angles of pronotum broadly rounded; reddish; apical margin of last 
abdominal sternite in male strongly produced to form a truncate lobe; 
length 8.5 mm.; northern California (Humboldt Co.) and southern 
Oregon (Josephine Co.—Golden) west of the Cascades (ovicollis Schff.), 

fenyesi Csiki 

4’. Base of pronotum margined only at sides, the hind angles broadly rounded; 
black; extreme apical margin of last abdominal sternite in male evenly 
rounded, the surface of the sternite somewhat impressed at middle; 
length 9-11 mm.; northern Idaho (Waha, Pierce, Cedar Mt. near 
Moscow, St. Joe National Forest, Coeur d’Alene National Forest) and 
northeastern Washington (Pend Oreille Lake in Stevens Co., Lane), 

sphodrinus LeC.5 

3’. Seta-bearing puncture of hind angle of pronotum less than twice as distant 
from side as from base; humeri dentate; color rufous. 

7. Hind angles of pronotum small but distinct, the sides very feebly sinuate 

in front of the angles, the base more or less completely margined; apex 
of prosternum more or less margined; pronotum between the basal 
impression and the side margin convex, the impression linear, the region 
of the hind angles not at all reflexed—as in all the other species of the 
subgenus; metatrochanter about half as long as the femur; last abdominal 
sternite of male with a pair of small tubercles, one on either side just 
within the apical margin; length 6.6-7.5 mm.; California (Muir Woods) 
(fugens, larvalis, and humilis of Casey)....................05: fuchsi Schff. 
Hind angles of pronotum rounded, the side margin in front of the angles not 
sinuate, the base margined only at the sides; apex of prosternum not 
margined; pronotum between the basal impression and the side margin 
not convex, somewhat impressed by the extension of the impression 
which widens out posteriorly, the region of the hind angle narrowly 
reflexed; metatrochanter less than two-fifths as long as the femur; 
length 13 mm.; California (Tejon Canyon in Kern Co.)......... horni LeC. 

2’. Scutellar or second elytral stria without an ocellate seta-bearing puncture 
at base; seta-bearing puncture of hind angles of pronotum about equally 
distant from base and side; hind angles of pronotum distinct, the side 
margins sinuate in front of them, the base margined only at sides; color 
more or less reddish; extreme apical margin of last abdominal sternite in 
male not appreciably produced. 

8. Hind angles of pronotum with a single elongate impression; sides of pro- 
notum evidently arcuate; humeri not dentate; color dark brownish 
rufous; prosternal lobe nearly devoid of a margin; length 10 mm.; 
NE INI ooo ie cana cise oe Loe At seu Ee PEW A MRR idahoensis sp. nov. 

8’. Hind angles of pronotum with a second short stria just within the apex of 
the angle; prosternal lobe more or less margined. 

9. Humeri of elytra strongly dentate; sides of pronotum evidently arcuate; 
metatrochanters blunt at tip, extending less than half way to apex of 
femur; apex of last abdominal sternite of male with a secondary arcuate 
thickening just within the margin; length 7 mm.; California (crucialis 
NRC Sacecsy aa eredin saad tao NiaG oe aa plas Cake Ieee ee eam angustus Dej. 

9’. Humeri of elytra very feebly or not at all dentate; metatrochanters extend- 
ing half way or more to apex of femur. 








5The correctness of this identification is established through the courtesy 
of Mr. P. J. Darlington, Jr., who has compared samples of our material with 
LeConte’s type. The type locality is ‘‘Nebraska,’’ which in 1859, the year the 
species was described, extended north and west to the Canadian broder and the 
crest of the Rocky Mountains. So far as known to me, the species occurs only in 
northern Idaho and northeastern Washington, and LeConte’s type may well have 
come from this area which, in his day, would have been just over the Nebraska 
isi) Monoferonia idahoanus Csy. is a synonym (teste Darlington, Psyche 38: 158, 
1931). 
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10. Side margins of pronotum feebly but somewhat variably arcuate, feebly 
convergent in front, feebly but variably sinuate in front of the hind angles; 
metatrochanter of male spinose, extending more than half way to apex of 
femur; length 9-10 mm. northern; California and Nevada (Horn); 
western Oregon (Crater Lake, Mt. Hood), and Washington (Mt. Adams, 

EG WROND ok kc wcccdunccdaeewccurtrdecusaeetiadescseienes inanis Horn 

10’. Side margins of pronotum strongly arcuate, strongly convergent in front, 
more strongly sinuate in front of the hind angles; metatrochanters blunt, 
extending scarcely half way to apex of femur; length 8.5 mm.; northern 
Idaho (Pierce, Cedar Mt. near Moscow, St. Joe National Forest, 
Coeur d’Alene National Forest) (elongatus Schff. nec Duft., nec. Chaud.), 

idahoae Csiki 

1’. Pronotum from one-third to one-half as wide at base as at widest portion; 
hind angles of pronotum distinct; humeri of elytra not dentate, 

beyeri, termitiformis, and falli of Van Dyke 


The last three species are not known to me, but may apparently be 
distinguished among themselves as follows: Beyeri: pronotum more 
narrowed and margined at sides of base, hind angles with one impression; 
prosternal lobe not margined; length 12.5 mm.; western Montana. 
Termitiformis: pronotum less narrowed and not margined at base, hind 
angles with one impression; prosternal lobe not margined; genae not 
bulbous; length 9.5 mm.; western Oregon (Marshfield). Falli: pronotum 
more narrowed and but vaguely margined at sides of base, hind angles 
with two impressions; prosternal lobe margined; length 11 mm.; southern 
California. 

Caligans Horn (length 10-11 mm.; California) and arizonicus Schff. 
(length 9.5 mm.; Arizona) are likewise unknown to me. They are said 
to have the pronotum with hind angles distinct, with a single impression, 
the base not margined. In caligans the scutellar stria is distinct, humeri 
dentate, head small. In arizonicus the scutellar stria is absent, humeri 
not dentate; head larger; prosternal lobe margined at apex. 


Pterostichus (Leptoferonia) infernalis sp. nov. 


Length 6.5 mm.; body convex; shining black or dark rufous, legs a 
trifle paler; above shining, very finely alutaceous; pronotum nine-tenths 
as long as wide, widest at about apical two-fifths, the apex nearly as 
wide as the base, which is three-fourths as wide as the pronotum at its 
widest point, the sides almost evenly arcuate throughout, just percept- 
ibly oblique before the obtusely narrowly rounded hind angles; median 
line distinct but abbreviated at base and apex, transverse apical impres- 
sion nearly obsolete; basal impression single, linear; seta of hind angles 
more distant from base than side; base of pronotum more or less com- 
pletely margined; elytra without trace of humeral tooth; sutural stria 
with seta-bearing puncture at base, the discal striae impressed, the 
intervals flattened; prosternum not margined at apex; protarsi dilated 
in male, narrow in female; male with penultimate abdominal sternite 
with an impressed opaque spot near posterior margin, the last sternite 
with apical margin briefly produced in a lobe that appears slightly 
emarginate in ventral view and with a single pair of apical setae; female 
with the penultimate abdominal sternite unmodified, the last sternite 
arcuate at apex and with two pairs of apical setae. 
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Type male and allotype female, Devils Lk., Ore. (June 21, 
1933, M. C. Lane, col.) in author’s collection. Two paratype 
females, same data, in Lane collection. 


Pterostichus (Leptoferonia) idahoensis sp. nov. 


Length 10 mm.; dark rufous; shining, the head and pronotum very 
finely, the elytra more evidently alutaceous; pronotum nine-tenths as 
long as wide, widest before apical third, base more than nine-tenths as 
wide as apex and about three-fourths as wide as the pronotum at its 
widest point, the side arcuate at apical third, thence suboblique to just 
before the distinct slightly obtuse hind angle, where it is very feebly 
sinuate; basal impression single, linear, vaguely shallowly punctate; seta 
of hind angle about equally distant from side and base; base of pro- 
notum margined only at extreme sides; median line distinct, more or less 
abbreviated at base and apex; transverse apical impression of pronotum 
distinct; elytra with humeral tooth not projecting beyond margin of 
humerus when viewed in dorsal aspect; no seta-bearing puncture present 
at base of scutellar or sutural stria, discal striae impressed, the intervals 
convex; prosternum not margined at apex; protarsi dilated in male, 
simple in female; apical margin of last abdominal sternite in male 
arcuate with one pair of setae, in female with two pairs of setae. 


Type and paratype female, Pierce, Id. (Aug. 30, 1933, M. H. 
Hatch) and allotype male and paratype female, St. Joe Nat. 
For., Idaho (Aug. 16, 1934, M. H. Hatch), in author’s collection. 
Three paratypes in Lane collection: Pierce, Idaho (Aug. 30, 
1933, M. C. Lane col.), Pierce, Idaho (Oragrande Creek, Aug. 30, 
1933, M. C. Lane col.), Bungalow R. S., Idaho (Oragrande 
Creek, Aug. 30, 1933, M. C. Lane col.). 


I may not conclude this report without appreciative reference to 
the many delightful days spent in the summers of 1933 and 1934 with 
Mr. M. C. Lane in the study of his collection of Coleoptera at his home 
in Walla Walla, and the equally pleasant days occupied in exploring 
with him the mountain byways of northern Idaho and northeastern 
Washington. 





A SYNOPSIS OF THE NEARCTIC SPECIES OF OSCINELLA 
AND MADIZA, BASED ON A STUDY OF THE TYPES 
(DIPTERA, CHLOROPIDAE)! 


Curtis W. SABROSKY, 
Michigan State College, East Lansing, Michigan 


For many years the small, predominantly black flies of the 
genera Oscinella (=Oscinis auctt. nec Latr., Oscinosoma, Bot- 
anobia) and Madiza (=Siphonella Macq.) have been a great 
source of trouble in identification and study. They perhaps 
form the most difficult group in the family Chloropidae. 

The author recently had an opportunity? to study all but 
three of the available types of North American species in these 
genera. Out of a grand total of 82 specific and varietal names 
involved in the present paper, the type (or type series) has been 
personally studied in all but seven cases. Of these seven, 
metatypic material has been examined for two of the species. 
Three of the others were described by Linnaeus, Meigen, and 
Fallén, and are not available. 

The following key to the described species, with notes and 
discussion of synonymy and nomenclature, is presented as a 
summary of the present situation with the hope of clearing away 
many of the immediate difficulties and preparing a foundation 
for more extended studies now under way in the group. Fifty- 
one species and five varieties are catalogued, besides nine 
species which are now referred to other genera. Sixteen new 
specific and two new generic synonyms are established, and six 
new combinations have been used. Furthermore, in order to 
clear up a situation in the literature, one new varietal name has 
been presented. 

The two genera have been combined in the key because of 
the difficulty of deciding upon the correct generic position of 
many of the species. Some of the species of Madiza are easily 


1Contribution from the Department of Entomology, Kansas State College, 
Manhattan, Kansas. 

2The study of types in eastern museums was made possible by Grant No. 352 
from the Bache Fund of the National Academy of Sciences, for which the author 
wishes to express his deep appreciation. Thanks are also due for many courtesies 
to the Curators and workers at the various institutions, and especially to Mr. 
Nathan Banks and Dr. Marston Bates, at the Museum of Comparative Zoology; 
Mr. E. T. Cresson, at the Academy of Natural Sciences of Philadelphia; Dr. C. H. 
Curran, at the American Museum of Natural History; Mr. C. T. Greene, at the 
U.S. National Museum, and Mrs. H. T. Spieth, at the City College of New York, 
and to Dr. A. L. Melander for permission to examine the large number of types in 
his collection. 


707 








708 Annals Entomological Society of America |Vol. XXIX, 


separated by the very elongate, geniculate proboscis, but in 
other species the proboscis is shorter, and they might be sought 
for in Oscinella. To avoid possible confusion, therefore, the 
genera have been considered together. The key is more artificial 
than natural, but an effort has been made to group related 
species as far as practicable. 

The division of Madiza into two groups does not signify that 
these are of subgeneric value, and may be named accordingly. 
On the contrary, the relationships of species in different groups 
are often closer than those of species within a group, and the 
naming of such groups would be a gross taxonomic error. In 
this part of the key, natural relationships have been sacrificed 
in favor of utility to the worker who wishes above all to name 
his species correctly. 

It is difficult to state a sharp distinction between Oscinella 
and the species of Madiza which have a short proboscis. In 
doubtful cases, the author has allowed the species to remain in 
the genus in which they were originally described. In the species 
in which the character of a very elongate, geniculate proboscis is 
not evident, the author has considered as Madiza those species 
having the vibrissal angle produced and the face concave in 
profile. Likewise, the oral opening in Madiza is usually dis- 
tinctly longer than broad, because of the produced vibrissal 
angle. In Oscinella, on the other hand, the vibrissai angle is not 
produced, the face in profile is vertical or receding, and the oral 
opening is approximately square or broader than long. The 
author has also observed that the species of Madiza are fre- 
quently found in flowers, which fact may be correlated with the 
form of the mouthparts, whereas the species of Oscinella are 
only rarely taken in flowers. Further study is needed, however, 
to establish satisfactory generic limits, if that be possible. The 
status of Oscinoides, which is regarded here as a subgenus of 
Oscinella, is discussed later along with the included species. 


KEY TO GROUPS 
A. Proboscis elongate, geniculate, not fleshy....Madiza Fall., part, Couplet 2 


AA. Proboscis not elongate, often short and fleshy, 
Oscinella and Madiza, part, Couplet 11 


B. Thorax with black ground color.................6. Division A, Couplet 12 

C. Wings long and narrow with undeveloped anal angle and anal region; 
body and legs long and slender.................... Group A, Couplet 13 

CC. Wings short and broad, with distinct anal angle and anal 

region; body and legs short and stocky.............seeesseeeeeeees D 
D. Both mesonotum and triangle shining black......Group B, Couplet 16 
DD. Mesonotum pollinose, triangle glossy black....... Group C, Couplet 28 
DDD. Both mesonotum and triangle pollinose..........Group D, Couplet 33 


BB. Thorax with yellow ground color................4. Division B, Couplet 45 
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11. 
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KEY TO THE KNOWN NEARCTIC SPECIES OF 
OSCINELLA AND MADIZA 


Proboscis distinctly elongate, geniculate, not fleshy (Madiza, in part)...... 2 
Proboscis not elongate, often very short and fleshy (Oscinella, and 
RO: TO IION 5. on. co scahecteecivedectnceadenatavidcas eeeteia tare tees 11 


MADIZA, IN PART 


SHOP Withy DUMOM QHOUI COLOR ais cisco os Sa nces oa erewecauennsseacrReeds 3 
"EEONES WARE SOU BION COLORS «5a iin oo 68s a eHow enna daackebnaesa tes 10 
Mesonotum and pleura shining black, the former thickly and finely 
SONOS 555.0603 Viiv bp vaser de uerk ins ues cle aea Kee meen anatase eae eae + 
Mesonotum and pleura distinctly pollinose, at least in part............... 5 


Intrahumeral bristles present; mesonotal punctures arranged in rows, 


Madiza setulosa 
Intrahumerals absent; mesonotum densely punctured with no evidence 


MS bos vor sae a xGa reise e een Teenie a ee caeeeke ie Madiza oscinina® 
CPG CMRIIOEEY WHRIMEO Sok cds cs cbc ccecnecienccdeuwavensadeueens 
MT TE CERUMRES oo. ok. Xo ewe vn sinc ek aie dda ee 7 


Mesonotum with four vittae, between and on either side of the dorso- 
CONGIUE FI ig 5h xo eeecdavvcecane verancswatns Heanor Madiza quadrivittata 
Triangle with three circular shining black areas; mesonotum and upper 
half of the pleura sparsely dark pollinose; abdomen shining black, 
Madiza aequa 
Triangle pollinose; mesonotuni, and pleura chiefly, gray pollinose; 


abdomen with some yellow markings. ...............ccccccccecccccccees 8 
Large, stocky species (3 mm.); legs yellow, with all femora and the hind 
tibiae infuscated, at least centrally...................... Madiza provocans 
Small species (1.5 mm.); legs yellow, generally only the hind femora and 
BAROee GINO TAR ois ad we acace eawina delayed earn le ea Bani ee teats 9 
Only one row of fine punctures between the median and dorsocentral 
lines, each puncture with a short pale hair................ Madiza pygmaea 
Mesonotum with numerous fine punctures in those areas, thickly covered 
WEN CE SR ok oc oiddvs Nediedysccsacdonsewiere Madiza parva 


Hairs pale yellow; mesonotum yellow, with reddish-gray to dull black 
vittae; second costal sector, between the ends of the first and second 
veins, distinctly longer than the third sector (144-2 times); triangle 
yellow, generally with a circular shining black spot below the ocelli, 

Madiza punctifrons 

Hairs black; notum with four short yellow vittae on a reddish-gray 
disk; third costal sector longer than the second, or at most the sectors 
subequal; triangle without such a spot............... Madiza submarginalis 


OSCINELLA, AND MADIZA, IN PART 


Thorax with black ground color, rarely the pleura mottled orange and 
Pees Cie NI Ii 6 dre wantin K.9<-naeerctds Candela Mand coum ae mae beeen een 12 
Thorax with yellow or reddish ground color. All Oscinella (Division B).. .45 


DIVISION A 


Wings long and narrow, anal angle of the wing undeveloped, the anal 
margin of the wing diverging only slightly from the fifth vein and 
tapering from the apex of the fifth vein to the base of the wing; body 
and lees lone and elender (Grown A)... ince ens ecccenvvedsasnosecweness 13 

Wings short and broad, with distinct anal angle forming a right angle, 
and resulting in a triangularly shaped anal region; body of the usual 
shape, short and stocky 





’Types not seen; included in key on the basis of descriptions and determined 


specimens. 
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Group A 


13. The back of the head bulging, very convex, in profile as wide as an eye; 
long axis of the eye diagonal, twice the width of the eye; cheeks broad, 
nearly twice the height of the third antennal segment; legs predomi- 
I NINE ono opi ad nd bbes cea SGhsaee ean eeseat bey steen’ Oscinella dampfi 

The back of the head not unusually developed; long axis of the eye nearly 
vertical, the eyes in profile occupying most of the head; cheeks linear, 
the face strongly receding and the vibrissal angle absent; legs entirely 
pale yellow, or strikingly marked with only a few black areas (subgenus 


ND nie wed soe Ceca nb. 5 SRK eEES CRN ORE ES ERMARIC ONE Tew Rs aay .14 
14. Legs entirely bright yellow; second costal sector nearly twice as long 
ee the thitd Sector... .....sccecccsecs> ....Oscinella (Oscinoides) atriceps 


Legs bright yellow, with the entire hind tibiae, apical segment of the 
mid tarsi, and apical two segments and half of the third of the hind 
tarsi, black; second costal sector nearly three times the length of the 
OE RE OR ere Oscinella (Oscinoides) arpidia and varr. 

Legs bright yellow, ‘with a spot on the dorsal surface near the apex of all 
femora, the fore tibiae, and the apical halves of mid and hind tibiae, 
black, the tarsi fuscous; second costal sector only subequal to, or 
slightly less than, the length of the third costal sector, 

Oscinella (Oscinoides) longipes 
15. Mesonotum shining black, without dusting unless near the wing base; 
vertical triangle entirely or chiefly (see O. halterata) polished black. 


TR ec faa ec RA chr in rea rl ra a nes a Ls ear Cra 16 
Mesonotum pollinose; triangle polished black. (GroupC)............... 28 
Mesonotum pollinose; triangle entirely pollinose, occasionally sub- 

shining but never smooth and polished. (Group D).................. 33 


Group B 
16. Legs entirely pale yellow, or with only the basal halves of the middle 


MN MIN so sun Kaci ows te ne view ate anatis sauna ne Et ove 
Legs not so marked, generally at least all femora and the hind tibiae 
DEINE kona woe csdes ous ws BER eadiaw ce awit hams Ea eeu es res 18 


a NE IR sii sc ci iin tech sGendspeukoucssawseyees Oscinella umbrosa 
Legs yellow, the basal halves of the middle femora black, 
Oscinella nudiuscula 
18. Palpi yellow to orange (in magnipalpis the tip slightly fuscous); third 
antennal segment yellow or orange, only the inner surface of the apex 
black; head generally with some color on front or cheeks........... one 
Palpi black or dark brown; third antennal segment entirely black (in 
nigripalpis and conicola the inner surface may be dark reddish to brown 
MENS GG HANS) > HORE DIMER. oo.oicc 5 cicc vccc ces nrvnseccacevnes ..24 
Palpi black; third antennal segment small, orange, the apex narrowly 
black; triangle very short and narrow, occupying only one-half the 
width of the vertex and barely extending beyond the middle of the 


POT eee RT Tee eee PERE Or Tee Oscinella fuscipalpis 

19. Abdomen entirely pale yellow, contrasting sharply with the shining 
II 5 esos coe hoe rv tobe bbe area wR tae Oscinella abdominalis 
Abdomen pitch brown to black, at least on the dorsum.................... 20 


20. Palpi huge, somewhat spatulate, projecting far beyond the margin of the 
mouth; cheek broader than the third antennal segment, 
Oscinella magnipalpis 
Palpi of the tsual size; cheek usually not as broad as the third antennal 
I, CIE GE I I ao oo 0 nse hd bc enresntneusdnwiedpesnseres 21 
21. Halteres brown, the knob shining black-brown; front gray-dusted, with 
a very characteristic appearance due to a number of bare spots which 
show reddish-brown; triangle shining black with the ocellar tubercle, ™™4 
basal corners, and a central oval spot gray dusted....Oscinella halterata 
Halteres pale yellow; front nOt a8 ADOVE...........ccecesccosenccccccseces 22 
22. Vibrissal angle somewhat produced, the face concave; triangle equi- 
lateral, touching the eyes at the vertex and aes only to the middle 
of the front or slightly beyond.. TE GMA 23 
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23. 


i] 
~I 


31. 


34. 


Vibrissal angle not produced; triangle long and narrow, the base occupying 
only two-thirds of the width of the front, the apex reaching nearly 


to the anterior margin of the front....................-. Oscinella catalpae 
Face black; front black, subshining; legs black, the knees, ends of tibiae, 
and tarsi except apices, yellow. .........ccccccscccccesees Madiza neglecta 


Face yellow; front red-brown, narrowly orange anteriorly, subshining; 
legs rust-red, the hind femora somewhat blackened on their basal 


POUIN o rink o dence thc casa ceeds teamagees cane see etene ear Madiza extrema 
Triangle very large, scutate, occupying most of the front and reaching 

the anterior margin of the front, the sides very convex. ...Oscinella conicola 
Triangle not as above, the sides usually straight and the apex seldom 

over two-thirds the distance to the anterior margin.................... 25 
Vibrissal angle more or less produced; three distinct rows of punctures 

on the mesonotum, the dorsocentral rows very evident................ 26 
Vibrissal angle not produced; no distinct punctate rows on the notum..... 27 
Front entirely glossy, the triangle poorly defined; cheeks distinctly 

broader than height of third antennal segment..... Madiza nigripalpis* 
Front dull; width of the cheek equals only two-thirds the height of the 

CEH GAROAE ORRINOE oi scan cbs ds Ge aenudventandecs ces Madiza diabolus 
Front brownish-red anteriorly; face and cheeks more or less brownish- 

yellow; three pairs of strong orbital hairs.............. Oscinella ainsliei* 
Front, face, and cheeks entirely black..... Oscinella frit var. nitidissima* 

Group C 

Palpi black; head black, especially the front and cheeks.................. 29 
Palpi yellow or orange; front, face, and cheeks yellow to orange, at least 

WE TIS co scious 0s sctacennecsswadnmeedeaeewdeed ec adccermedenes a emeee? 31 
Pleura entirely shining black. .................0.00- Oscinella frit and varr.* 
Pleura partly pollmose, om the upper Halt. « . .. ciccsencccenevcnceccoccccses 30 


Third antennal segment rounded apically, entirely black; scutellum 
with two pairs of subapical marginal bristles in addition to the apical 
WO ie 8:4. acs0uats our Gens Cede nnenehcmadetwed eeeaee wean Oscinella salinaria® 

Third antennal segment angulate apically, reddish on inner surface; 
scutellum with one apical and one subapical pair of marginal bristles, 

Oscinella criddlei 

Third antennal segment entirely black..... Oscinella coxendix var. pullicornis 

Third antennal segment with more or less yellow at the base.............. 32 

Vibrissal angle somewhat produced; head red-brown, the front orange 
anteriorly; antennae chiefly orange.................... Madiza excipiens 

Vibrissal angle not produced; front mostly orange, face and cheeks pale 
yellow; third antennal segment yellow, black on the apical third, 

Oscinella coxendix 


Group D 


Front, face, cheeks, and palpi all bright yellow; vibrissal angle not 
produced; triangle short and broad; densely gray dusted mesonotum 
SUE CONE vce cc hnvegainvncscduadassccuuadsacatiadeenaenet an 34 

At least some of the above structures reddish, brown or black, especially 
the front; if the front is entirely yellow, the face is very short and the 
VIDEISGRT SLI SETOUETY TOGIONEE. oo 6 oc cescccciscincaedans casnduannes 37 

Third antennal segment entirely black; pleura shining black on the lower 
half, pollinose above; no intrahumeral bristles; fore coxae and all 
femora predominantly blackish in the males, yellow in the females, 


with the hind femora and tibiae narrowly black......... Oscinella incerta 
Third antennal segment black only at the apex; if the pleura is shining 

black below, the intrahumeral bristles are present..................... 35 
Intrahumeral bristles present; pleura shining black on the lower half, 

PONE QIIIE b 6a vinden dnc waucecdvasinans ateenacuudwar Oscinella bispina 
Intrahumeral bristles absent; pleura entirely pollinose.................... 36 


’Types not seen; included in key on the basis of descriptions and determined 
specimens. 














37. 


38. 


39. 


40. 


41. 


43. 


44, 


46. 


47. 
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Mesonotal hairs short and reclinate, the notum without noticeable 
punctures; second costal sector nearly twice as long as the third sector; 
I IIE sei 5050 655.086 oie A844 4 00> koa ere bA OLE AET Oscinella infesta 

Mesonotal hairs long, erect, resulting in a distinctly pilose appearance, 
the notum with fine but distinct punctures arranged in rows; second 
costal sector barely longer than the third.. ee -Oscinella insularis 

Antennae entirely black; face extremely short; vibrissal angle strongly 
produced, extending farther forward than the anterior margin of the 


FUG eo chante a es abe ius tas Ge Kee RES AER UES he's Hen DEER SEN Madiza latifrons 
At least the third antennal segment with more or less yellow on the 
inner surface near the base; face not short...............ccccccecccevces 38 
Pleura dark orange, with large black spots on meso- and pteropleura; 
vibrissal angle somewhat produced..................44. Madiza triangulata 
Pleura entirely black, partly or wholly pollinose.....................0000- 39 
Pleura polished black on the lower half, pollinose above; mesonotum of 
RENE 5 Cahora. via 6 oe ares Ria ain han bh tlalice en We SRT wpe Nee NN 40 


Pleura entirely gray pollinose, occasionally polished black in the 
depressions above the fore and hind coxae; mesonotum short and broad. .43 
Cheeks broad, equal to the height of the third antennal segment, and 
one-third the height of the eyes; front reddish-brown, the anterior 
fourth pale yellow; face and cheeks whitish yellow...... Oscinella hinkleyi 
Cheeks distinctly less than, and generally about one-half, the height of 
the third antennal segment; face and cheeks usually orange to brown, 
or if yellow, the cheeks are very narrow, less than one-half the third 


EO OT IOC NT OPC COTES Te 41 
Legs entirely black, only the knees orange; face and cheeks yellow, the 

latter with black margin below. .Oscinella difficilis 
Legs with some color, especially on the tibiae and tarsi; - face and cheeks 

RII ovary en eens eho i ace ee carne Seka SRE Res aca 42 


Face and cheeks brown to blackish, the latter gray dusted, 
Oscinella melancholica 


ey te I I aii oo so kb 6 daa evn no 09 0 Kescbas cen Madiza finalis 
Mesonotum without distinct vittae; posterior half of the front reddish, 

the anterior half yellow; cheeks yellowish................. Oscinella scabra 
Mesonotum with three long stripes and two supra-alar vittulae; either 

Cae HGS OF Ee CHOKES NE OE BOOTS... ook scncvia gs cecccercsnnsueessce 44 
Face black; cheeks pale brown with black spots, and equal in n height to 

the third antennal segment; large species (2-3 mm.)...Madiza darlingtoniae 


Face and cheeks yellow, the latter narrow, less than one-half the height of 
the third antennal segment; small species (1.5-1.75 mm.), 
Madiza trigramma 


DIVISION B 


Antennae and aristae entirely black; triangle polished, partly or wholly 
black; pleura orange with black spots; large species (3 mm.), 
Oscinella virgata 
Antennae chiefly yellow, at most the apical half of the third segment 
black; triangle chiefly yellow to orange, rarely more than the ocellar 
spot black; pleura pale yellow, with a few small black spots; smaller 
I SND 55 iis is fans sca cheb Sh Aaben se Neekin be Uieee wees 46 
Mesonotum reddish to brown, gray dusted, the extent and intensity of the 
color on the anterior half variable, sometimes appearing like four short 
yellow vittae; if the notum is yellow with distinct black vittae, then 
the intrahumeral bristles are present, and the third antennal segment 
NNN, 50 an cs a SNe phUe) Shah SRA KRM Rede arenas 47 
Mesonotum pale yellow with three to four long, distinct, brown to 
blackish vittae; antennae entirely pale yellow, at most slightly browned 
at the insertion of the arista; intrahumerals not present............... 49 
Intrahumeral bristles present; mesonotum orange, heavily pollinose, with 
a somewhat indistinct pattern of three broad vittae and two supra-alar 
vittulae; third antennal segment black at the apex........ Oscinella dorsata 
Intrahumeral bristles absent; mesonotum entirely reddish, not vittate 
or with short yellowish vittae on the anterior half..................... 48 
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48. Third antennal segment black on the apical half; mesonotum reddish 
gray, not vittate; pleura yellow, the sternopleural spot sometimes 
LMA gas Gd 6 u0-dcceedcuKe ee Dauaceuees cREsua eerie eee Oscinella minor 

Third antennal segment yellow on inner surface, slightly browned at 
base of the arista; four short yellow vittae on the anterior half of the 
mesonotum; pleura yellow with an indistinct vertical black stripe on 
the pteropleura joining a shining black, elliptical spot along the lower 


SITE OF Ck TOON i. si aos cctnn eins venduvemnceeees Oscinella ovalis 
49. Hairs and bristles on mesonotum, scutellum and front long, pale yellow; 
larger species (2 mm.); arista yellowish............... Oscinella flavescens 


Hairs and bristles stout and black; smaller species; arista black, 
Oscinella nuda 


SPECIES GROUPS 


Some attempt has been made, as indicated, to group related 
species as far as possible. To this end, combinations of char- 
acters have been employed wherever possible, rather than the 
single character divisions which often widely separate species 
which are in reality very closely related. This criticism may be 
applied especially to Becker’s key to Oscinella, in which the 
second couplet reads ‘‘Fihler ganz oder zum Teil rot,’’ or 
‘*Fuhler ganz schwarz.”’ The result is that such species as infesta 
and incerta are placed at opposite ends of his key, whereas it 
is not at all improbable that they are the same species, somewhat 
variable in the extent of color of the third antennal segment. 
Coxendix and its variety offer a similar instance. Whether these 
prove to be varieties or valid species, their essential similarity is 
proof enough that such a character should not be used as a 
basis for subdividing a genus, although it may be useful for 
lesser distinctions. For the most part, characters on the thorax 
have been used, supplemented by others when convenient. 

In each of the two main sections of the key (Madiza part, 
and Oscinella plus Madiza part), the primary division has been 
based on the ground color of the thorax. This division is easily 
made, except in the case of O. virgata, a species which does not 
fall readily into any group. In the second section of the key, 
the groups are large enough to be separated as Divisions A 
and B. 

Under Division A, Oscinoides separates at once because of 
the peculiarly shaped wing and the pale yellow legs with few 
black marks. Oscinella dampfi may belong in this group because 
of the peculiar wing and the large triangle, very similar to that 
in longipes. For the present, however, it is left as described, 
though the unique head, with the unusual development of the 
cheeks and back of the head, may entitle it to a separate group- 
ing. Oscinella umbrosa and O. nudiuscula resemble the species 
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of Oscinoides in general appearance, and especially in the pos- 
session of pale yellow legs with only a few black marks, hence it 
is appropriate that they follow Oscinoides in the key. 

Couplet 16 contains an important division in separating the 
genus into groups, in the opinion of the writer. In any event, it 
proves to be a convenient and easily determined division, based 
on the appearance of the mesonotum and triangle, in different 
combinations. This is far from a perfect grouping, however, 
since it will be observed that O. frit and its variety nitidissima 
are thereby cast into different groups, although the latter does 
follow directly in the key. Within each of these three groups, it 
was often quite difficult to find good characters for further 
divisions. This was especially true of Group D, even though 
certain subgroups seemed far more distinct than any in the 
other two groups. The group which includes incerta, infesta, 
bispina, and insularis, for example, and that of scabra, darling- 
toniae, and trigramma, are both quite definite. 

In Division B, except for O. virgata, the species fall into two 
well-defined groups: the first includes dorsata, minor, and ovalis; 
the second, flavescens and nuda. 


NOTES ON SPECIES 

For convenient reference, the species have been listed alpha- 
betically under each genus. The writer has included a few 
species about which no discussion was necessary, so that the 
list would comprise a complete catalogue of the Nearctic 
species. In each case the type locality has been stated, plus 
those records on specimens which have been personally exam- 
ined and checked by the writer, in order that the reader may 
have some conception of the known range of the species. 


MADIZA FALLEN 


Madiza aequa (Becker). In part. 
Siphonella aequa Becker. 1912. Ann. Mus. Nat. Hung., X, p. 102. Chloropidae, IV, 


Becker described the species from three specimens, from Collins, 
Idaho, (U. S. Nat. Mus.), Woods Hole, Mass., and Laconner, Wash. 
(Colln. Melander). The latter was reported in the description, in error, 
as “‘Lawrence, Wash.” The Massachusetts cotype was found to be 
Madiza setulosa Malloch, and the Washington cotype to equal Madiza 
neglecta (Becker). The Idaho cotype belongs to a third species which 
appears to be distinct in the genus, and this specimen must therefore 
be designated as the type of Madiza aequa (Becker). The other two 
cotypes are referred to the proper species. 
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Distribution: Brit. Columbia, Oregon (homotype). Type locality, 
Collins, Idaho. (U.S. Nat. Mus.). 


Madiza cinerea (Loew) 


Siphonella cinerea Loew. 1863. Berl. Ent. Ztschr., VII, p. 43. (Cent. III, 
No. 81.) 

Madiza trivittata Sabrosky. 1935. Jour. Kans. Ent. Soc., VIII, p. 109. 

Madiza trivittata Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 266. Synonym. 
The holotype female of cinerea is in poor condition, but it is unmis- 

takably the same species recently described by the author as ¢trivittata. 

The original description of cinerea made no mention of stripes on the 

mesonotum, and the author interpreted the species as did Becker. 


Distribution: Kans., Mass., N. J., N. Y.,S. C., Tex. Type locality, 


“Fla.” (Mus. Comp. Zool., Harvard University.) Type of érivittata, 
Manhattan, Kans. (Colln. Sabrosky.) 


Madiza darlingtoniae (Jones). New combination 
Botanobia darlingtoniae Jones. 1916. Ent. News, XXVII, p. 390. 

The very concave face and strongly produced vibrissal angle afford 
the basis for transferring the species to Madiza. It is similar to ¢éri- 
gramma Loew in the mesonotal pattern, but is quite distinct in other 
characters. As noted under scabra, the three species are closely related 
and probably belong in a small group by themselves. 


Distribution: Type locality, Mount Eddy, Siskiyou County, Calif. 
(U. S. Nat. Mus.) 


Madiza diabolus (Becker) 
Siphonella diabolus Becker. 1912. Ann. Mus. Nat. Hung., X, p. 99. 
The holotype female from Troy, Idaho, is a valid species, but the 


series from California, labeled “diabolus var.”’ (U. S. Nat. Mus.), is 
really Madiza neglecta (Becker). 


Distribution: Type locality, Troy, Idaho. (Colln. Melander.) 


Madiza excipiens (Becker) 
Siphonella excipiens Becker. 1912. Ann. Mus. Nat. Hung., X, p. 101. 
According to the original description, the species was described from 
a single specimen from Moscow, Idaho (Colln. Melander). Another 
specimen bearing the same data (Colln. Melander) and one from Troy, 
Idaho (U. S. National Museum) also bore type labels, but these were 


not mentioned in Becker’s monograph and at best can only be regarded 
as metatypes. 


Distribution: Montana (?), Idaho. Type locality, Moscow, Idaho. 
(Colln. Melander.) 


Madiza extrema (Becker) 
Siphonella extrema Becker. 1912. Ann. Mus. Nat. Hung., X, p. 100. 
Distribution: Type locality, Pine Lake, Calif. (U.S. Nat. Mus.) 
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Madiza finalis (Becker) 
Siphonella finalis Becker. 1912. Ann. Mus. Nat. Hung., X, p. 99. 


The type will not run to fimalis in Becker’s key, for he placed it 
among the species having a more or less shining mesonotum, not gray 
dusted, whereas in the type, the mesonotum, scutellum and upper half 
of the pleura are distinctly and heavily dusted. The specimen from 
Pullman, Wash., mentioned in Becker’s description, was not found, 
and may be in a European collection. 

Distribution: Type locality, Douglas, Alaska. (Colln. Melander.) 


Madiza latifrons (Loew) 


Stphonella latifrons Loew. 1872. Berl. Ent. Ztschr., XVI, p. 106. (Cent. X, 

No. 91. 

Dasyopa pleuralis Malloch. 1918. Bul. Brooklyn Ent. Soc., XIII, p. 20. New 
generic and specific synonym. 

The types of both species have been examined, and pleuralis Malloch 
isa synonym. Pleuralis was the genotype and sole species in Malloch’s 
genus, Dasyopa. 

Distribution: Kans., Ill., lowa, Mo., S. Dak. Type: ‘‘Texas, Bel- 
frage.”” (Mus. Compar. Zool.) Type of pleuralis: Meredosia, Ill. (Il. 
Nat. Hist. Survey.) 


Madiza neglecta (Becker) 


Siphonella neglecta Becker. 1912. Ann. Mus. Nat. Hung., X, p. 100. 
Siphonella diabolus var. Becker. 1912. p. 99. New synonym (see diabolus). 
Siphonella aequa Becker. 1912. p. 102, in part. New synonym (see aequa). 
Oscinella sulfurihalterata Becker. 1912. p.112. New synonym. 

It would appear that neglecta is a western species, and that a great 
deal of confusion has resulted from attempts to link specimens with 
some from other localities under other names. The two cotypes of 
neglecta were collected at Berkeley, California. The situation under 
Madiza aequa has already been discussed, and the cotype from Laconner, 
Wash., referred to neglecta. Two females from the Sierra Morena Mts., 
Calif., which were labeled “diabolus var.’’ by Becker, were also found 
to be typical neglecta, upon direct comparison of the types at the U. S. 
National Museum. 

Specimens from Colorado and California in the U. S. National 
Museum, determined by Becker as Oscinella sulfurthalterata (Enderlein), 
were found to be neglecta, as Aldrich had already noted. Sulfurihalterata 
was described from southern Brazil, and perhaps does not occur in our 
region. If it should ultimately be found to be a widely distributed 
species, and correctly determined by Becker, the name will have priority 
over neglecta. 

Distribution: Calif., Colo., Kans., Manitoba, Wash. Type locality, 
Berkeley, Alameda Co., California. (Colln. Melander.) 


Madiza nigripalpis Malloch 
Madiza nigripalpis Malloch. 1913. Canad. Ent., XL, p. 282. 
The type has not been seen, but Mr. Malloch very kindly compared 


specimens and confirmed my identification. The species appears to be 
very close to diabolus. 





————- @-- 
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Distribution: IIl., Iowa, Kans., Mass., R. I., Va. Type locality, 
Beltsville, Md. (Colln. Malloch.) 


Madiza oscinina Fallén 
Madiza oscinina Fallén. 1820. Dipt. Sueciae, Oscinides, p. 9. 


Distribution: Kans., Mass., Maine, Mich., N. H., Sask., Vt. 


Madiza parva (Adams) 
Siphonella parva Adams. 1904. Psyche, XI, p. 104. 
Siphonella cinerea var. (unnamed) of Becker. 1912. Ann. Mus. Nat. Hung., X, 

p. 97. Misidentification. 

Madiza cinerea; Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 252. Biology. 

Misidentification. 

Probably equals Siphonella cinerea of most authors. 

Becker believed that parva Adams was a synonym of cinerea Loew, 
on the basis of the descriptions. Since the writer (1935) found that the 
type of the latter is really a trivittate species (cf. cinerea), the status of 
parva again became a question, along with the status of all records of 
cinerea in the literature. 

The holotype of S. parva, Jong regarded as lost, was recently discov- 
ered by the writer in the Hough Collection now at the Field Museum 
in Chicago. The specimen is labeled “‘Siphonella parva Adams,”’ appar- 
ently in Adams’ own handwriting. Although this specimen, along with 
others from Colorado standing with it in the Hough Collection, shows 
some slight infuscation on the fore and mid femora, and darker scutellum 
and humeri, it agrees in all other respects with the common and widely 
distributed species of Madiza which Becker called cinerea var. and 
which most authors have labeled cinerea. Generally this common form 
has yellow legs, with only a black central band on both hind femora and 
hind tibiae. Specimens from higher altitudes often show more infusca- 
tion on the legs, however, and there seems to be no question that the 
name parva is the valid name for the common species in this country. 
Except in size, it is similar to Madiza provocans. 

The specimen from Colorado recorded by Adams (1904, 1. c., p. 104) 
as Siphonella trilineata Meigen was not located definitely. A specimen 
from Colorado labeled ‘‘Siphonella sp.,” in the Hough Collection, may 
possibly be the basis for the record, and if so, it is nothing more than 
parva. 

The species seems to be extremely abundant, from the amount of 
material which has been examined. In a study of the Chloropid pop- 
ulation on pasture grasses in Kansas, Wilbur and Sabrosky (1936, Jour. 
Econ. Ent., XXIX, pp. 384-389) found that it ranked second in abund- 
ance. Over one-sixth of the nearly 12,000 specimens collected were of 
this species. 

Distribution: Alberta, Ark., Brit. Col., Idaho, Iowa, Kans., Man- 
itoba, Mich., Neb., N. Mex., N. Y., Ore., S. Dak., Tex. Type locality, 
“Colo.” (Hough Colln.) 


Madiza provocans (Becker) 
Siphonella provocans Becker. 1912. Ann. Mus. Nat. Hung., X, p. 98. 


As noted above, size is almost the only character which distinguishes 
the species from parva Adams. 
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Distribution: Conn., Iowa, Kans., Mass., Mich. Type locality, 
Milwaukee, Wis. (Colln. Melander.) The specimen from Horse Neck 
Beach, Mass., mentioned in Becker’s description, was not found. 


Madiza punctifrons (Becker) 
Siphonella punctifrons Becker. 1912. Ann. Mus. Nat. Hung., X, p. 101. 
Madiza projecta Malloch. 1913. Canad. Ent., XLV, p. 283. New synonym. 
Madiza punctifrons; Sabrosky. 1935. Jour. Kans. Ent. Soc., VIII, p. 113. Varia- 
tion noted. 

Sabrosky (1935, p. 115) suggested that projecta might prove to be 
merely a pale variant of punctifrons. Examination of the type series of 
projecta in the U. S. National Museum showed that all specimens are 
more or less teneral, and all show varying amounts of black on the 
triangle, though none have the well-developed spot found in typical 
punctifrons. In all other details, the specimens agree with punctifrons, 
modified only by the teneral condition. 

Distribution: Ariz., Calif., Kans., N. Mex., Oregon, S. Dak., Tex., 
and Durango, Mex. Type locality, Cache County, Utah. (U. S. Nat. 
Mus.) The specimen from Lewiston, Idaho, mentioned by Becker, was 
not found. Type series of projecta: Las Cruces and Mesilla Park, N. 
Mex. (U.S. Nat. Museum.) 


Madiza pygmaea (Becker) 
Siphonella pygmaea Becker. 1912. Ann. Mus. Nat. Hung., X, p. 97. 
The species is very close to parva, from which it differs slightly, the 
best character being used in the key. 
Distribution: Type locality, Green River, Wyo. (U.S. Nat. Mus.) 


Madiza quadrivittata Sabrosky 
Madiza quadrivittata Sabrosky. 1935. Jour. Kans. Ent. Soc., VIII, p. 108. 


Distribution: Conn., Mass., Me., Vt. Type locality, Manhattan, 
Kansas. (Colln. Sabrosky.) Paratypes, Warren Grove, N. J. 


Madiza setulosa Malloch 
Madiza setulosa Malloch. 1918. Bul. Brooklyn Ent. Soc., XIII, p. 110. 
Siphonella aequa Becker. 1912. In part. (See aequa.) New synonym. 

Malloch characterized the species as distinct from neglecta Becker 
and aequa Becker because of the presence of a pair of stout intrahumeral 
bristles. The type series of aegua was found to contain specimens of 
three species, however, of which the cotype from Woods Hole, Mass., 
equals setulosa Malloch. Setulosa, Oscinella bispina and Oscinella dorsata 
are the only known species in these genera which have the intrahumeral 
bristles. 

Distribution: Iowa, Kans., Md., Mass., Mich., Penn., S. Dak. 
Type locality, Freeport, Ill. (Ill. Nat. Hist. Survey.) 


Madiza submarginalis Sabrosky 
Madiza submarginalis Sabrosky. 1935. Jour. Kans. Ent. Soc., VIII, p. 111. 


Distribution: Type locality, Manhattan, Kansas. (Colln. Sabro- 
sky.) Paratypes, Columbus, Miss.; Martin, S. Dak. 
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Madiza triangulata (Becker) 
Siphonella triangulata Becker. 1912. Ann. Mus. Nat. Hung., X, p. 102. 
The author (1935) recorded a variety from Kansas, but it may prove 
to be a new species. 
Distribution: Type locality, Bellingham, Wash. (Colln. Melander.) 


Madiza trigramma (Loew). New combination 


Oscinis trigramma Loew. 1863. Berl. Ent. Ztschr., VII, p. 42. (Cent. III, 

No. 80.) 

Siphonella quinquelineata Adams. 1904. Psyche, XI, p. 104. 
Madiza quinquelineata; Sabrosky. 1935. Jour. Kans. Ent. Soc., VIII, p. 106. 

Redescription. 

Madiza quinquelineata; Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 251, 266. 

Synonym. 

Upon seeing the type of trigramma, the writer recognized that it was 
the same species as that standing under the name of quinquelineata 
Adams, which he thereupon placed in synonymy. Two specimens of the 
type series of Adams’ species have just been located by the writer in the 
Hough Collection now at the Field Museum in Chicago, and the syn- 
onymy is verified. One specimen is hereby designated as the lectotype. 

Distribution: Ark., Brit. Col., Ga., lowa, Kans., Mo., S. C.,S. Dak., 
Tex. Type locality, ‘“D. C.’’ (Mus. Compar. Zool.) Type of quin- 
quelineata, Tifton, Ga. (Hough Colln.) 


OSCINOIDES MALLOCH 
Oscinoides Malloch. 1916. Bul. Brooklyn Ent. Soc., XI, p. 86. 
Stenoscinis Malloch. 1918. Bul. Brooklyn Ent. Soc., XIII, p. 21. New synonym. 

Oscinoides was erected for the new species arpidia Malloch, 
whereas Stenoscinis was erected two years later for Oscinis 
longipes Loew. The writer has seen the types of both of these 
species, as well as that of the closely related atriceps Loew, and 
he is of the opinion that all should be placed in the same group- 
ing, probably of subgeneric rank. The species are included in 
this key since they will run to Oscinella in Curran’s Manual and 
in most of the other existing keys. 

The long and narrow wing, with the undeveloped anal angle, 
and the long, slender body and legs are the most characteristic 
features of this group of species. The arista has short but dis- 
tinct hairs, and the triangle is generally rather large. Likewise, 
in the species seen, the cheeks are linear to sublinear, the 
vibrissal angle is undeveloped, and the eyes occupy most of the 
head as seen in profile. Oscinoides arpidia differs the most, in 
possessing slightly wider cheeks and somewhat stouter legs. 

In the species here included, the legs are pale yellow, or with 
a few striking black marks. Oscinella umbrosa and O. nudiuscula 
are similar in this respect, but lack the long, narrow wings and 
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the slender body and legs peculiar to the group. Alfriceps 
(Loew) does not have the large triangle, but in other points it is 
so close to longipes (Loew) that they must be considered con- 
generic. Oscinella dampfi, as already mentioned in the discus- 
sion of species grouping, is similar in some respects, and the 
generic diagnosis may have to be modified to include this unique 
form. 


Oscinoides arpidia Malloch 
Oscinoides arpidia Malloch. 1916. Bul. Brooklyn Ent. Soc., XI, p. 87. 
O. arpidia varr. atra, humeralis, elegans Malloch. 1918. Bul. Brooklyn Ent. Soc., 

XIII, p. 21. 

Distribution: Type locality, Urbana, Ill. Paratype, Aberdeen, S. 
Dak. Type localities of varieties: Dubois (atra, humeralis) and Free- 
port, Ill. (elegans). (All types, Ill. Nat. Hist. Survey.) One male, typical 
arpidia, of this rare and peculiar species was recently determined from 
Raleigh, N. C., May 14, 1905. (F. Sherman). (Colln. N. C. Dept. Agr.) 


Oscinoides atriceps (Loew). New combination 
Oscinis atriceps Loew. 1863. Berl. Ent. Ztschr., VII, p. 39. (Cent. III, No. 74.) 


Becker (1912, p. 113) placed atriceps as a synonym of the European 
Oscinella anthracina (Meigen), and also referred umbrosa Loew to that 
species, although with a question. According to the types, umbrosa and 
atriceps are two distinct species. Since European material of anthracina 
is not available, the exact relationships of the three cannot be deter- 
mined, and Loew’s names are retained for the present. 

Distribution: Mass., Mich. Type locality, ‘Penn.’ (Mus. Compar. 
Zool.) 


Oscinoides longipes (Loew). New combination 
Oscinis longipes Loew. 1863. Berl. Ent. Ztschr., VII, p. 41. (Cent. III, No. 77.) 
Stenoscinis longipes; Malloch. 1918. Bul. Brooklyn Ent. Soc., XIII, p. 21. 
Gen. Ref. 
Distribution: Ark., Iowa, Penn. Type locality, ““D. C.” (Mus. 
Comp. Zool.) 


OSCINELLA BECKER 


Oscinella abdominalis (Becker) 
Siphonella abdominalis Becker. 1912. Ann. Mus. Nat. Hung., X, p. 99. 
Oscinella bifurca Becker. 1912. Loc. cit., p. 109 (bifaria, p. 105, in error). 
Oscinella abdominalis; Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 259. 

Gen. ref., sexual dimorphism. 

Oscinella bifurca; Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 259. 

Synonym. 

The above synonymy, suggested by the writer, was verified by 
examination of the types in the U. S. National Museum. The types of 
both species were found to be females and exactly alike, even though the 
descriptions read slightly differently. The writer had supposed abdom- 
inalis to be the male, since the slight sexual dimorphism which he noted 
agreed with the description of that species. 
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Distribution: Ind., Iowa, S. Dak. Type locality, Onaga, Kans. 
(abdominalis, bifurca) (both, U. S. Nat. Mus.) 


Oscinella ainsliei (Curran) 
Botanobia ainsliet Curran. 1927. Canad. Ent., LIX, p. 292. 


The type, in the Canadian National Collection, has not been exam- 
ined. Several specimens from British Columbia and Iowa agree well 
with the description. 

Distribution: Type locality, Olmsted County, Minn. (Canad. Nat. 
Colln.) 


Oscinella bispina (Malloch) 
Botanobia bispina Malloch. 1918. Bul. Brooklyn Ent. Soc., XIII, p. 109. 
Oscinella infesta Becker. 1912, p. 108, in part. New synonym (see infesia). 
The writer recently observed the same sexual dimorphism in this 
species which he recorded in incerta and infesta. 
Distribution: Kans., Maine, Manitoba, Mass. Type locality, 
Urbana, Ill. (Ill. Nat. Hist. Survey.) 


Oscinella catalpae (Malloch) 
Botanobia catalpae Malloch. 1913. Ins. Insc. Menst., I, p. 63. 


Distribution: Type locality, Germantown, Penn. Paratypes, North 
Bend, Ohio. (U.S. Nat. Mus.) 


Oscinella conicola (Greene). New combination 
Madiza conicola Greene. 1918. Ent. Soc. Wash. Proc., XX, p. 69. 


In this species, the proboscis is short, and the distal portion is broad 
and fleshy, less than the length of the very short lower margin of the 
cheeks. The face is receding and the vibrissal angle is not at all pro- 
duced. On these grounds, the species is referred to Oscinella. 

Distribution: Type locality, Long’s Ranch, Ore. (U. S. Nat. Mus.) 
Paratypes, Ashland, Ore.; Quincy, Calif. 


Oscinella coxendix (Fitch) 

Oscinis coxendix Fitch. 1856. Second N. Y. Rept., p. 533. (Separate, p. 301.) 
Oscinella coxendix var. obscura; Becker. 1912. Ann. Mus. Nat. Hung., X, p. 115. 

New synonym. 

See discussion under O. coxendix var. pullicornis Sabrosky. 

Distribution: Colo., Ia., Kans., Manitoba, Mass., Penn., Quebec, 
Saskatchewan, Tex., Vt., Va., Wyo. Type locality, “N. Y.” (U. S. 
Nat. Mus.) 


Oscinella coxendix Fitch var. pullicornis Sabrosky. New name 


Equals Oscinella coxendix Becker and authors. 

The form with entirely black third antennal segment has long been 
regarded as the typical coxendix, and the form with partly orange seg- 
ment as a variety. Becker even called this latter variety obscura Coquil- 
lett (see under O. frit, below). Fitch’s type (No. 385) at the U. S. 
National Museum, however, has the third antennal segment broadly 
yellowish to orange, with only the apical third black. 
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At Manhattan, Kansas, the variety with entirely black antennae far 
outnumbers the “‘typical”’ form, as only fifteen specimens of the latter 
have been seen in collections, whereas the former ranked fifth in abun- 
dance in extensive sweepings on pasture grasses, and would rank higher 
in general collecting. 

Since this variety is so. very common and distinct, it is convenient 
to give it a name to which one may refer. 

Distribution: Ariz., Brit. Columbia, Colo., D. C., Ia., Kans., La., 
— Md., Mass., Mich., Neb., N. Y., Penn., Quebec, Vt., Va., 

Vyo. 


Oscinella criddlei (Aldrich) 
Oscinis criddlei Aldrich. 1918. Canad. Ent., L, p. 341. 


Distribution: Type locality, Treesbank, Manitoba. (U. S. Nat. 
Mus.) Paratypes: Aweme, Manitoba. 


Oscinella dampfi Aldrich 
Oscinella dampfi Aldrich. 1929. Ent. Soc. Wash. Proc., XXXTI, p. 90. 
This very peculiar species was described from San Jacinto, Federal 
District, Mexico. (U.S. Nat. Mus.) Inthe form of the head it is unlike 
any other species of Oscinella known to the author. 


Oscinella difficilis Becker 


Oscinella difficilis Becker. 1912. Ann. Mus. Nat. Hung., X, p. 107. 
Oscinella apparens Becker. 1912. Ann. Mus. Nat. Hung., X, p. 109. New 
synonym. 

The types of both species, in Melander’s Collection, bear the same 
locality and date labels, ‘“‘ Mt. Constitution, Wash. 17. Jul. 9.” The 
holotype of difficilis is a male, and the holotype of apparens a female. 
The latter is slightly larger, as would be expected in that sex, but other- 
wise the two are alike, and apparens is undoubtedly the female of 
difficilis. The latter was separated in Becker’s key by a shining black 
mesonotum, without dusting, but the type was found to be sparsely 
dusted and somewhat rubbed. The species is close to Madiza, with 
concave face and slightly produced vibrissal angle, and perhaps it should 
be transferred to that genus. 

Distribution: Type locality, Mt. Constitution, Wash. (Colln. 
Melander.) 


Oscinella dorsata (Loew) 


Oscinis dorsalis Loew. 1869. Berl. Ent. Ztschr., XIII, p. 438. (Cent. VIII, 

No. 77.) Preoccupied name. ; 
Oscinis dorsata Loew. 1872. Berl. Ent. Ztschr., XVI, p. 115. Change of name. 
Botanobia spiniger Malloch. 1918. Bul. Brooklyn Ent. Soc., XIII, p. 109. 
Oscinella spiniger; Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 264, 267. 

Synonym. 

The type of dorsata was found to have the intrahumeral bristles upon 
which Malloch based his species, and the latter falls into synonymy. 
Dorsata, Oscinella bispina and Madiza setulosa (shining black) are the 
only known species in these genera which have the intrahumeral bristles. 
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Distribution: Ill., Kans., Mass., Me., S. Dak. Type locality, New- 
port, R. I. (Mus. Compar. Zool.) Type of spiniger: Urbana, Ill. (Ill. 
Nat. Hist. Survey.) 


Oscinella flavescens (Tucker) 
Oscinis flavescens Tucker. 1908. Ent. News, XIX, p. 272. 


Distribution: S. Dak., Kans., Tex. Type locality, Manitou, Colo. 
(U.S. Nat. Mus.) 


Oscinella frit (L.) 
Musca frit L. 1758. Syst. Nat., ed. X, p. 598. 
Oscinis tibialis Fitch. 1856. Second N. Y. Rept., p. 532. (Separate, p. 300.) 

New synonym. 

Oscinis obscura Coquillett. 1900. U.S. Nat. Mus. Proc., XXII, p. 266. New 
synonym. 
Botanobia obscura; Curran. 1928. Scient. Survey, Porto Rico and Virgin Is., XI, 

p. 56 

The type of tibialis Fitch equals frit var. pusilla (Meigen), as Aldrich 
had already recognized in his notes. 

Becker (1912, p. 115) used the name obscura for a variety of coxendix 
having the third antennal segment partly orange. This use erred in 
two ways: in the first place, Coquillett’s types of obscura are probably 
nothing more than plain O. frit, and are certainly not at all like coxendix 
Fitch, as Curran recognized in his key to the Botanobia of Porto Rico; 
and secondly, Fitch’s type of coxendix itself was found to have the third 
antennal segment partly orange, and therefore cannot be called a 
variety. 

I can see nothing but common Oscinella frit in the types of obscura. 
Incidentally, contrary to couplet 13 of Curran’s key (1928, p. 50), the 
triangle does reach to the anterior third of the front in the types. 

Distribution: Widespread in North America. 


Oscinella frit var. nitidissima (Meigen) 
Oscinis nitidissima Meigen. 1838. Syst. Beschr., VII, p. 388. 

The synonymy established by Aldrich’s work on the frit-fly (1920, 
Jour. Agr. Research, XVIII, p. 451) is accepted here and under typical 
frit without repetition and further comment. The types of Loew’s 
species, Oscinis carbonaria and O. variabilis, and of Tucker’s Oscinis 
nigra, were checked, and the synonymy verified. 


Oscinella fuscipalpis Becker. In part 
Oscinella fuscipalpis Becker. 1912. Ann. Mus. Nat. Hung., X, p. 111. 


The type series contained one specimen from Pennsylvania and two 
from Mt. Constitution, Wash. Unfortunately, these are not all con- 
specific. The female cotype from Washington, in Melander’s Collection, 
is hereby designated as the type of the species, since it agrees with the 
original description. Another female cotype from the same locality, in 
the U. S. National Museum, also belongs to this species. The cotype 
from Pennsylvania (Colln. Melander) belongs to an entirely different 








724 Annals Entomological Society of America [Vol. XXIX, 


species which through oversight was not determined, however, and does 
not represent fuscipalpis. 

Distribution: Type locality, Mt. Constitution, Wash. (Colln. 
Melander.) 


Oscinella halterata (Malloch) 
Botanobia halterata Malloch. 1913. Ins. Insc. Menst., I, p. 47. 


Distribution: Ind., Kans., Mass., Mich. Type locality, Washington, 
D.C. (U.S. Nat. Mus.). Paratypes, River View, Md. 


Oscinella hinkleyi (Malloch) 
Botanobia hinkleyi Malloch. 1915. Canad. Ent., XLVII, p. 12. 


Distribution: Kansas. Type locality, Dubois, Ill. (Ill. Nat. Hist. 
Survey.) 


Oscinella incerta Becker 


Oscinella incerta Becker. 1912. Ann. Mus. Nat. Hung., X, p. 116. 

Oscinella incerta; Sabrosky. 1935. Amer. Ent. Soc. Trans., LXI, p. 263. Sexual 
dimorphism. 

Oscinella opacifrons Aldrich. New synonym, 

Typical incerta is readily distinguished from all other species in 
Group D by the entirely black antennae, since the distinct Madiza 
latifrons (Loew) is the only other species in the group which has that 
character. 

The long type series (13 specimens, Colln. Mélander, U. S. National 
Museum, and Museum of Comparative Zoology) bears out the sexual 
dimorphism noted by Sabrosky. Oscinella opacifrons Aldrich is nothing 
more than the yellow-legged female of incerta, as shown by study of the 
type and thirty-four paratypes, all of which are females. A description 
of opacifrons was apparently never published, but because paratypes 
were deposited in other collections, and inasmuch as the series had been 
given type labels and a number (49974) in the National Museum collec- 
tion, and determinations may have been sent out on that basis, it is 
thought best to indicate the synonym at this time. 

It is quite possible that incerta should be known as Oscinella albi- 
palpis (Meigen), a European species. A long series from Spandau, 
Prussia, in the U. S. National Museum, determined as albipalpis, agrees 
exactly with North American material of incerta. The females had more 
infuscation on the legs than in American specimens, but in all cases the 
same sexual dimorphism was evident, as the males consistently had 
black fore coxae, and the females yellow. The writer had about con- 
cluded that incerta was a synonym of albipalpis, when examination of 
determined specimens of the latter recently received from Dr. O. Duda, 
Gleiwitz, O. S., Germany, showed that these are slightly different. 
Until the matter can be settled with certainty, Becker’s name should be 
retained. 

Distribution: Idaho, Iowa, Kans., Manitoba, Mont., Sask., S. Dak., 
Wyo. Type locality, Troy, Idaho. (Colln. Melander.) Paratypes: Rock 
Lake and Pullman, Wash.; Collins and Moscow Mt., Idaho. Type of 
opacifrons: Treesbank, Manitoba. 
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Oscinella infesta Becker. In part 
Oscinella infesta Becker. 1912. Ann. Mus. Nat. Hung., X, p. 108. 


This species is close to incerta and bispina. ‘The type series of 
infesta consists of two females in Melander’s Collection and one male in 
the U. S. National Museum, all from Woods Hole, Mass. One female, 
however, has a pair of distinct intrahumeral bristles, and must be 
referred to bispina. The other female must therefore be designated as 
the type of infesta, since Becker stated that the type series was in 
Melander’s Collection. 

Distribution: Kans.’, Mass., N. J., Tex. Type locality, Woods 
Hole, Mass. (Colln. Melander.) 


Oscinella insularis (Malloch) 
Botanobia insularis Malloch. 1914. Psyche, XXI, p. 26. 


In the key, insularis has been separated from infesta, though with 
strong doubts as to the validity of imsularis which is very close to 
infesta, and was regarded as a synonym of that species by Dr. Aldrich. 
It should probably be placed there, but the pilose appearance of the 
mesonotum may possibly be specific, and the name insularis is retained 
here for the present. 

Distribution: Md. Type locality, Wallop’s Island, Va. (Colln. 
W. L. McAtee.) 


Oscinella magnipalpis Becker 
Oscinella magnipalpis Becker. 1912. Ann. Mus. Nat. Hung., X, p. 111. 
Distribution: Type locality, Collins, Idaho. (Colln. Melander.) 


Oscinella melancholica Becker 
Oscinella melancholica Becker. 1912. Ann. Mus. Nat. Hung., X, p. 109. 


Quite similar to Madiza finalis (Becker), and may be the same. 

Distribution: Brit. Col., Conn., Ill., Maine, Manitoba, Mass., 
Mont. Type locality, Battle Creek, Mich. (U.S. Nat. Mus.) Paratypes, 
Collins, Idaho; Wawawai, Wash. 


Oscinella minor (Adams) 
Oscinis minor Adams. 1905. Ent. News, XVI, p. 110. 


The type series of Oscinis minor, long regarded as lost, was recently 
discovered by the writer in the Hough Collection of Diptera now at the 
Field Museum in Chicago. The generally used conception of this 
species was found to be correct. A lectotype (female) was selected from 
the series. 

Distribution: Iowa, IIll., Kans., Mass., Mich., Mo., Neb., N. Y., 
Penn., S. Dak., Utah. Type locality, Opelousas, La. (Hough Colln.) 


Oscinella nuda (Adams) 


Oscinis nuda Adams. 1905. Ent. News, XVI, p. 110. 
Oscinis frontalis Tucker. 1908. Ent. News, XIX, p. 273. New synonym. 


The type series of Oscinis nuda, long regarded as lost, was recently 
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discovered by the author in the Hough Collection now at the Field 
Museum in Chicago. Study of the three remaining specimens in the 
series disclosed that the species is identical with frontalis Tucker, 
of which the holotype and allotype had already been examined. 
The one complete specimen of the series has been designated as the 
lectotype (male). Comparison with Adams’ description shows that the 
eyes are really short pubescent and not bare, that the ‘small black 
spot above middle coxae”’ is an oval spot on the lower margin of the 
mesopleura, and that the black bands are on the fore margins and not 
the hind margins of the abdominal segments. 

On the basis of the descriptions, I am unable to separate the species 
from Oscinis quadrilineata Williston (1896, Dipt. of St. Vincent, p. 422), 
and they may ultimately be found to be the same species. Hippelates 
stramineus is rather close in general appearance, and careful examination 
is required for separation. 

Distribution: Ga., Fla., Texas. Type locality, Tifton, Ga. (Hough 
Colln.) Type locality of frontalis, Plano, Collin County, Texas. (U. S. 
Nat. Mus.) 


Oscinella nudiuscula (Loew) 


Oscinis nudiuscula Loew. 1863. Berl. Ent. Ztschr., VII, p. 37. (Cent. III, 
No. 70.) 
Distribution: Ark., Ind., Md. Type locality, ‘‘Ga.’”? (Mus. Comp. 
Zool.) 


Oscinella ovalis (Adams) 


Oscinis ovalis Adams. 1905. Ent. News, XVI, p. 110. 

Oscinella ovalis; Becker. 1912. Ann. Mus. Nat. Hung., X, p. 117. 

Oscinis ovalis; Malloch. 1913. U.S. Nat. Mus. Proc., XLVI, p. 259. Synonym 
of Hippelates stramineus (Loew). 

Botanolia marginalis Malloch. 1914. Psyche, XXI, p. 25. New synonym. 

Botanobia proxima Malloch. 1914. Psyche, XXI, p. 25. New synonym. 

The holotype (male) of ovalis, long regarded as lost, was recently 
discovered by the author in the Hough Collection now at the Field 
Museum in Chicago. 

For many years, Malloch’s view that ovalis was a synonym of 
Opetiophora straminea Loew (Hippelates) has been generally accepted. 
The type is much different from Loew’s species, however, and is a true 
Oscinella. Malloch himself later described the species as marginalis, 
and the reader is referred to that description for a good account of the 
species. Becker’s description of Oscinella ovalis, based on specimens 
from Texas, quite obviously applies to stramineus and not to ovalis. 

Malloch (1915, Ent. Soc. Wash. Proc., XVII, p. 162) placed his 
species proxima as a synonym of minor Adams. The type of proxima is 
teneral, but after a direct and detailed comparison with the type of 
marginalis, the writer referred it to the latter species, and thence to 
synonymy under ovalis as noted above. 

Distribution: Kans., Va. Type locality, Tifton, Ga. (Hough 
Colln.) Type of marginalis, Biscayne Bay, Fla.; type of proxima, 
Wallop’s Island, Va. (both types, U. S. Nat. Mus.). 
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Oscinella salinaria (Curran) 
Botanobia salinaria Curran. 1927. Canad. Ent., LIX, p. 292. 
The type has not been seen, nor have I seen specimens which might 
be referred to it. It appears to be closely related to O. frit. 
Distribution: Type locality, Smith’s Cove, Nova Scotia. (Canad. 
Nat. Colln.) 


Oscinella scabra (Aldrich) 
Oscinis scabra Aldrich. 1918. Canad. Ent., L, p. 342. 


In general appearance and in the sculpturing of the mesonotum, this 
species resembles darlingtoniae Jones and trigramma Loew. The three 
form a closely related group, but on the basis of present divisions, the 
other two seem to belong in Madiza. Scabra is left in Oscinella because 
of the short, fleshy proboscis and the usual vibrissal angle. Perhaps the 
three should be separated as a distinct unit, on the basis of the appear- 
ance of the mesonotum. The key should be used cautiously and care- 
fully checked with detailed descriptions, because a number of specimens 
have been seen which do not quite agree with these species, and a thor- 
ough study is needed to differentiate them. 

Distribution: Colo. Type locality, Treesbank, Manitoba. (U. S. 
Nat. Mus.) Paratypes: Aweme, Manitoba; Estevan, Saskatchewan. 


Oscinella umbrosa (Loew) 
Oscinis umbrosa Loew. 1863. Berl. Ent. Ztschr., VII, p. 39. (Cent. III, No. 73.) 
Distribution: Conn., Kans., Md., Mich., N. C., N. Y., Penn. Type 
locality, ‘‘Penn.’’ (Mus. Compar. Zool.) 


Oscinella virgata (Coquillett) 


Oscinis virgata Coquillett. 1898. Jour. N. Y. Ent. Soc., VI, p. 49. 
Oscinis pectoralis Coquillett. 1898. Jour. N. Y. Ent. Soc., VI, p. 49. New 
synonym. 


The types of these two species were compared carefully, and the 
writer believes that the few differences are due chiefly to the degree 
of maturity, and that pectoralis is at best only a variety. Virgata has 
priority on the page. 

Distribution: Manitoba. Type locality, ‘““Colo.”’ Type locality of 
pectoralis, Franconia, N. H. (both types, U. S. Nat. Mus.). 


SPECIES TRANSFERRED TO OTHER GENERA 


Gaurax dorsalis (Loew) 


Oscinis dorsalis Loew. 1863. Berl. Ent. Ztschr., VII, p. 38. (Cent. III, No. 72.) 
Gaurax dorsalis; Malloch. 1915. Ent. Soc. Wash. Proc., XVII, p. 159. Gen. ref. 


Lasiopleura hirta (Loew) 
Oscinis hirta Loew. 1863. Berl. Ent. Ztschr., VII, p. 39. (Cent. III, No. 75.) 
Lasiopleura hirta; Malloch. 1934. Dipt. Patagonia and S. Chile, (Brit. Mus.), 
VI, Fasc. 5, p. 417. 
Study of the type at the Museum of Comparative Zoology confirms 
the generic reference by Malloch. 
Distribution: Type locality, “Ill.” 
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Siphonella laevigata Fallén 


The specimens from Massachusetts recorded by Adams as laevigata 
were found to be oscinina, as is probably true of all the North American 
records of Jaevigata in the literature. See Madiza oscinina for the 
distribution. 


Siphonella pumilionis Bjerkander 


C. W. Johnson recorded a specimen from Riverton, N. J., under 
the name of this European species, but Malloch later referred the 
specimen to his new species, Eugaurax floridensis. It is doubtful if the 
species occurs in North America, and if it does, it must be called schineri 
Hendel (1931), proposed as a new name for pumilionis auct. nec Bjerk. 


Tricimba trisulcata (Adams) 


Oscinis trisulcata Adams. 1905. Ent. News, XVI, p. 111. 
Tricimba trisulcata; Malloch. 1913. Canad. Ent., XLV, p. 178. 

The holotype of trisulcata was found in the Hough Collection now 
in the Field Museum. Malloch’s generic reference is confirmed. 


Gaurax varihalterata (Malloch). New combination 
Botanobia varihalterata Malloch. 1913. Canad. Ent., XL, p. 274. 


The type of this species has not been seen, but a specimen from 
Dubois, Ill., determined by Malloch himself and agreeing with the 
description of this characteristic species in every detail, was examined 
at the U. S. National Museum. It seems to the writer to be a good 
Gaurax, in which genus he has seen the types of all the North American 
species now referred to it. 

Type locality, ““D. C.” 


Hippelates species 


In a paper on some synonymy in the important genus Hippelates 
and others, published in a current issue of the Entomological News,‘ 
the writer has transferred to Hippelates several species which were orig- 
inally described as Madiza or Oscinella, or their synonymous terms. 
These are listed briefly as follows, for reference: 

Siphonella circumdata Becker (1912, Ann. Mus. Nat. Hung., X, p. 
185), described from ‘Haiti’? (Colln. Melander), is a synonym of 
Hippelates peruanus Becker. 

Oscinis dissidens Tucker (1908, Ent. News, XIX, p. 274) is a Hip- 
pelates, with H. texana Malloch (1913) as a synonym. 

Oscinella particeps Becker (1912, Ann. Mus. Nat. Hung., X, p. 115) 
is a Hippelates, with H. subvittata Malloch as a synonym. 





4Ent. News 47: 245-248, 1936. 
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Publication of these additions to the ‘‘Aphidae of Colorado” 
has been necessitated largely by the appearance of a consid- 
erable number of descriptions of new species since the publica- 
tion of the respective parts of the classification in which they 
should fall. The discovery of the majority of these new species 
was brought about by collecting by F. C. Hottes in the western 
part of the state where little aphid collecting had previously 





1Gillette and Palmer, ‘‘The Aphidae of Colorado,’’ Part I, Ann. Ent. Soc. 
Amer., Vol. 24, No. 4, p. 827-935, 1931; Part II, ibid, Vol. 25, No. 2, p. 369-497, 
1932; Part III, ibid, Vol. 27, No. 2, p. 133-256, 1934. 
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been done. Type specimens of these species, made available 
through the kindness of Dr. Hottes and Dr. P. W. Mason, 
through the U. S. Nat. Mus., have been studied in making the 
figures and descriptions. 

There are doubtless still many undescribed species as well 
as undiscovered described species in as yet (for aphids) unex- 
plored regions of the state. There are also a number of already 
discovered new species which are so far being held back from 
publication on account of insufficiency of specimens or lack of 
alate forms. Further studies will probably produce other addi- 
tions in the future. 

All measurements are given in millimeters and measurements 
of parts drawn are recorded on the cuts and not repeated in the 
text. 

Since the publication of ‘‘The Aphidae of. Colorado”’ some 
have inquired as to the reasons for the use of the term 
‘“‘Aphidae”’ instead of ‘‘Aphididae”’ or ‘“‘Aphiidae.’’ An expla- 
nation is accordingly presented here. 

A. C. Baker (Proc. Ent. Soc. Wash., Vol. 23, No. 5, p. 101, 
May, 1921) presents facts which seem to prove the form 
‘“‘Aphididae”’ to be etymologically incorrect. He states the 
correct form to be ‘“‘Aphiidae.’’ The form ‘‘Aphidae’”’ appears in 
the Naturalists Directory of 1930 listed after Dr. Baker’s name 
as well as after the name of Preston W. Mason, aphidologist, 
also of the U. S. Department of Agriculture, Bureau of Ento- 
mology. This seems to indicate that Dr. Baker later considered 
this simpler form to be preferable. The term ‘‘Aphidae’’ has 
already been used a number of times in literature e. g. Schou- 
teden (Cat. Aphides de Belgique, p. 192, 1906), Shimer (Trans. 
Amer. Ent. Soc., Vol. I, p. 283, 1867), Thomas (Nat. Hist. Ill, 
Bul. No. 2, p. 3, 1878), Walsh (Proc. Ent. Soc. Phila., Vol. I, p 
294, 1862) and Patch (Me. Agr. Exp. Sta., Bul. 202, 1912). 
This form has been used in the Zoological Record since 1899. 


Anoecia oenotherae Wilson 
Wilson, Can. Ent., Vol. 43, p. 63, 1911. 
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Anoecia oenotherae 


Color—Summer viviparae: Yellowish; appendages pale brown to 
slightly dusky. 
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Measurements—Summer viviparae: Body 1.5; hind tibiae .60 in 
alata, .53 in aptera; hind tarsi .12; antennae .68 in alata, .60 in aptera; 
rostrum attaining lst or 2d abdominal segment. Secondary sensoria not 
evident on antennae of alata. 

Collections—On root of Oenothera sp., apterous and alate viviparae, 
Aug. 5 at Ault, by A. C. Maxson. 


Taxonomy—This description may seem to differ from the 
original description in the absence of sensoria on 3d joint of 
antennae of the alate vivipara. Wilson states the sensoria to 
number 3 to 4 and ‘‘not prominent”’ but two of the cotypes 
kindly contributed by him show one on each of two antennae 
and none visible on the other two antennae. 

The scarcity or absence of secondary sensoria in alatae and 
the shortness of the third antennal joint in the apterae together 
with the pale body color form the distinguishing characters of 
the species. 


Cinara pseudoschwarzii Palmer 
Palmer, Ann. Ent. Soc. Amer., Vol. 29, p. 273, 1936. 
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Cinara pseudoschwarsii 


Color—All viviparae: Brown, mottled with dull black, with scattered 
spots and streaks of pulverulence especially on the median line; antennae 
mostly pale; tibiae mostly black. 


Structural Characters—Summer viviparae: Body 3.3 to 4; hind 
tibiae 1.9 to 2.4; antennae 1.2 to 1.3; hairs on outer side of middle of 
hind tibiae .08 to .10, slightly longer than diameter of tibiae in alata; 
.07 to .08, slightly shorter than diameter of tibia in aptera; moderately 
fine, not spine-like, nearly erect. 


Collections—On bark at tips of twigs of Pinus ponderosa var. 
scopulorum, at Boulder, fundatrices May 2, apterous summer 
viviparae May 20 to July 8?, alate viviparae May 20 and July 8. 
Only 2 collections and in the same locality; apparently rare. 


*At this date the insects left the branch which was drying up, since it had 
been cut and kept in water since May 20. The population July 8 consisted of 
26 apterae and 5 alatae in the 5th or 6th generation. Only one other alate speci- 
men appeared and that on May 20 in the 2nd or 3rd generation. 
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Taxonomy—This species differs from Cinara schwarzit (Wil.) 
only in the character of the tibial hairs, these being longer, more 
erect and less numerous than in C. schwarzii. Cotype specimens 
of Cinara atlantica (Wil.) differ only in the slightly shorter 
length of rostral IV and seem structurally the closest of any 
specimens examined. However, the color in life and the species 
of host of atlantica being unknown and the type locality being 
Massachusetts make it seem advisable to consider the Colorado 
specimens a distinct species till more is known about atlantica. 


Cinara wanepae Hottes 
Hottes, Proc. Biol. Soc. Wash., Vol. 46, p. 5, 1933. 
This species is a synonym of Cinara vandykei (Wil.). Taken 
on Picea pungens at Skyway, Aug. 4 and 23 by F. C. Hottes. 


Pemphiglachnus kaibabensis Knowlton 


Recorded by Hottes (Proc. Bio. Soc. Wash., Vol. 47, p. 7, 
1934). 

These specimens upon examination proved to be Asiphum 
rosette. Maxson. 

Taken at Skyway, Grand Mesa, Mesa Co., host unknown, 
in July by F. C. Hottes. 


Myzocallis ee (Hottes) 
Hottes, Proc. Biol. Soc. Wash., Vol. 46, p. 8, 1933. Tuberculatus. 
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Myszocallis kiowanica 


Color-—Alate Viviparous female: Head and thorax brownish- 
yellow, abdomen light green; antennae yellow-brown, darker around 
sensoria; femora light greenish-yellow with slight dusky spot near apex; 
tibiae light dusky, darker at knees and tips; cornicles and cauda yellow. 

Structural Characters—Alate viviparous female: Body 1.57; antennae 
2.2; cornicles .14 and cylindrical to slightly tapering; cauda .14 and 
knobbed; anal plate deeply divided; dorsal tubercles as follows: two 
pairs on head, two pairs on prothorax, one pair on mesothorax and 








8’Taken from original description and from mounted specimen. 
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three pairs on abdomen. Four pairs of lateral tubercles present on 
abdomen. 

Collections—Alate vivipara taken in net while sweeping 
Pinus edulis, July 15, 1932, near Glade Park, Colorado, by 
F. C. Hottes. (Figured and described from holotype.) 

Taxonomy—This species is peculiar in the presence and 
number of dorsal tubercles, and, for a species of Callipterini, in 
the shape of the cornicles. 


Saltusaphis elongata Baker 
Baker, Can. Ent., Vol. 49, p. 4, 1917. 
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Saltusaphis elongata 


Color—Not recorded before mounting. 

Structural Characters—Apterous summer vivipara: Body 2.00; hind 
tibiae .80; hind tarsi .16; antennae 2.55; cauda .10 on median line of 
hard portion. Vertex much produced and acute. Anal plate deeply 
bilobed. 


Collections—Probably from Scirpus sp. Apterous summer 
viviparae near Skyway, Grand Mesa, Mesa Co., Colo., by 
F. C. Hottes. 

Taxonomy—This species is peculiar in the produced and 
acute vertex on the head. 


Chaitophorus neglectus Hottes and Frison 
Hottes and Frison, Ill. Nat. Hist. Surv., Bul. 19, p. 161, 1931. 


Color—Alate vivipara: Light green to yellow with dusky lateral 
areas and dorsal bands; all appendages pale. Apterous summer vivi- 
para: Pale with green bands; all appendages pale. 

Structural Characters—Summer viviparae: Body 1.2 to 1.7; hind 
tibiae .43 to .60; hind tarsi .10 to .12; antennae .95 to 1.25; III .22 to 
34; IV .14 to .21; V .13 to .17; VI .09 to .10; + .22 to .31; cornicles 
08 to .10; cauda .06 on median line of hard portion; rostrum attaining 
between 2d and 3d coxae, joint [V+V .10. Secondary sensoria on anten- 
nal III in alate vivipara about 10, none on IV or V, absent in apterae. 
Hairs spine-like .10 to .15 long on vertex and body, .05 on antennae and 
tibiae. Cauda knobbed. Anal plate indented. 


Collections—On Populus tremuloides and Populus balsamifera, 
on under side of leaves, at Black Mesa and Redfeather, Colo.; 
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apterous summer viviparae Aug. 12 to 28; alate viviparae 
Aug. 12 and 27; alate males Aug. 27 and 28. 

Taxonomy—This species differs from Chaitophorus populi- 
foliae Oest. in the arrangement of the sensoria being in a single 
row; from Chattophorus populella G. & P. and Chaitophorus 
essigi G. & P. in the larger number of sensoria and the dark 
bands on the alate viviparae. (The species is not figured here 
on account of the similarity to Chaitophorus populella G. & P. 
differing only in the number of sensoria. ) 


Amphicercidus maxsoni Palmer 
Palmer, Ann. Ent. Soc. Amer., Vol. 29, p. 273, 1936. 
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Amphicercidus maxsoni 


Color—Summer viviparae: Pale amber with dusky lateral areas 
and dorsal dashes which are usually broken in alatae but often coalesced 
in apterae on abdominal segments 3 to 6, but in some apterae very 
broken or absent; head and thorax dark in alatae; all appendages dusky. 

Structural Characters—Alate vivipara: Body, 1.5 to 2; hind tibiae 
.98 to 1.05; antennae 1.5 to 1.6; rostrum attaining Ist segment of 
abdomen. Apterous vivipara: Body 1.3 to 1.7; hind tibiae .85 to 1.10; 
antennae 1.25 to 1.55. Lateral tubercles present on metathorax of 
apterae but not evident in alatae. Dimly outlined sensoria-like struc- 
tures present on posterior side of hind tibiae on proximal third, 2 to 9 in 
alata and 6 to 10 in aptera. Dorsal surface of body in aptera marked 
with setulose imbrications. 


Collections—On roots of Eriogonum sp., alate and apterous 
summer viviparae, Aug. 26 in South St. Vrain Canon, by A. C. 
Maxson. 


Taxonomy—This species is peculair in the possession of 
sensoria-like structures on the hind tibiae of the alate and 
apterous summer viviparae. 
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Aphis chipetae Hottes 
Hottes, Proc. Biol. Soc. Wash., Vol. 46, p. 6, 1933. 
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Aphis chipetae 


Color—Alate vivipara: Head and thorax blackish brown; light 
green with dusky lateral areas, dorsal specks anterior to cornicles and 
bands posterior to cornicles with areas about cornicle bases pale; all 
appendages dark; wing veins bordered with brownish. Apterous summer 
vivipara: Head and thorax slightly dusky; abdomen yellow-green mot- 
tled with brownish; cauda brown; cornicles and antennae pale basally, 
dusky distally. 

Structural Characters—Alate vivipara: Body 2.00; hind tibiae .80 
to 1.00; hind tarsi .13 to .14; rostrum attaining abdomen; lateral tuber- 
cles large and shallow; cornicles and body surface smooth. Hairs 
inconspicuous, .02 long and rather sparse. 


Collections—In crowns of Castilleia sp., alate and apterous 
summer viviparae July 12, 1932, at Skyway, Grand Mesa, Mesa 
Co., Colo., by F. C. Hottes. 

Taxonomy—This species is separated from Aphis kachena 
Hottes, Aphis bakerti Cowen and Aphis viburnicola Gillette, by 
the many hairs on the cauda, by the smooth body surface and 
the broad, shallow lateral tubercles and the long antennal IV. 
It differs from Aphis pentstemonicola Gillette and Palmer in the 
many hairs on the cauda, much more tuberculate sensoria and 
rostrum surpassing 3d coxae and rostral IV+V not shorter 
than .13. 


Aphis crataegifoliae Fitch 
Fitch, Rept. Reg. Univ. St. N. Y. Cab. Nat. Hist., p. 66, 1851. 
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Aphis crataegifoliae 


Color—Fall migrants: Head and thorax black; abdomen yellowish 
to pinkish-green with black lateral spots and black dorsal dashes on 
segments 6, 7 and 8; antennae, cornicles and tibiae brown to dusky; 
cauda pale. 


4Taken from original description and from mounted specimens. 
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Structural Characters—Alate vivipara: Body 1.7 to 2; hind tibiae 
.96 to 1.05; hind tarsi .12 to .13; antennae 1.25 to 1.34; rostrum attaining 
between 2d and 3d coxae. Hairs rather long and numerous .03 on 
antennal III, .04 to .05 on middle of outer side of hind tibiae. 


Collections—On leaves of Crataegus sp. as winter and spring 
host, on red clover as summer host; at Ft. Collins and Eagle; 
spring migrants on winter host July 12, fall migrants leaving 
summer host Sept. 3. 


Taxonomy—This species resembles Aphis bakert Cowen but 
differs in the presence of sensoria on antennal V, absence of 
dorsal patch in alate viviparae, absence of dorsal dots in apterous 
summer viviparae and the longer rostrum which surpasses 2d 
pair of coxae with joint IV+V .15 long or about 1% times as 
long as base of antennal VI. In Aphis bakeri the rostrum does 
not surpass 2d coxae and rostral joint IV+V is hardly longer 
than base of antennal VI. 


Aphis helichrysi Kalt. 
Kaltenbach, Mon. der Pflanzenlause, p. 102, 1843. 
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Aphis helichrysi 


Color—Alate vivipara: Head and thorax black; abdomen green 
with dusky to glossy black dorsal patch on segments 3 or 4 to tip of 
abdomen and dusky to black lateral areas on segments 2, 3 and 4; cor- 
nicles semi-translucent to dusky or black; antennae black; tibiae brown- 
ish. Apterous vivipara: Pale green to lemon-yellow and shining; all 
appendages pale. 

Structural Characters—Summer viviparae: Boyd 1.1 to 1.3; hind 
tibiae .73 to .95 in alata, .50 to .71 in apterae; hind tarsi .09 to .10; 
antennae 1.15 in alata, .60 to .80 in aptera. Lateral tubercles minute. 
Dorsal surface of apterae more or less granular. Males alate. 


Collections—In tightly curled leaves of plum as winter 
host, at Palisade and Grand Valley; stem mothers April 15, 
apterous summer viviparae April 21 to June 11, alate viviparae 
May 11 to June 12 0n plum. Not recorded from summer host. 
Not taken in the state previously to 1934, evidently not 
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sufficiently numerous to be injurious to any noticeable extent 
until since 1934. 

(Male and ovipara figured from specimens from Idaho, 
kindly loaned by Ralph H. Smith because the Colorado spec- 
imens comprise summer forms only.) 


Aphis kachena Hottes 
Hottes, Proc. Biol. Soc. Wash., Vol. 47, p. 2, 1934. 
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Aphis kachena 


Color-——Alate Vivipara: Head and thorax dark brown, abdomen 
yellow-green with dusky dorsal bands or patch and lateral areas; cor- 
nicles yellow-green to dusky; cauda and antennae dark; tibiae yellow- 
brown. Apterous summer vivipara: Dark green, mottled with brown- 
black in areas and patches; antennae yellowish to dusky; cauda brown. 


Structural Characters—Alate vivipara: Body 1.5 to 1.6; antennae 
1.10 to 1.30; hind tibiae .90 to 1.00; hind tarsi .10 to .12; rostrum attain- 
ing 2d coxae, imbrications of cornicles set with fine sharp points, almost 
setulose. Apterous summer vivipara: Body 1.30 to 1.60; antennae .75 
to .90; hind tibiae .60 to .90; hind tarsi .10 to .11; rostrum surpassing 
2d coxae. Integument thickly set with fine sharp points as are the cor- 
nicles. Lateral tubercles very small and pointed. 


Collections—In flower heads of Castilleia sp., alate and 
apterous viviparae, July 18, 1933, at Skyway, Grand Mesa, 
Mesa Co., Colo., by F. C. Hottes. 


Taxonomy—This species is very similar to Aphis bakeri 
Cowen differing (1) in the dark color of the apterae instead of 
pale green with dusky specks at bases of hairs only; (2) in the 
usually more numerous sensoria on antennae of alatae, though 
some individuals have the same as the higher number in A phis 
bakeri; and (3) the more pronounced setulose surface of the 
cornicles and the integument of the body, especially in the 
apterae. 


$’Taken from original description, and from mounted specimens. 
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Aphis nasturtii Kalt. 
Kaltenbach, Mon. der Pflanzenlause, p. 76, 1843. 
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Aphis nasturtii 


Color—Summer viviparae: Pale green, alata with head and thorax 
dark; antennae, cornicles and cauda brownish; tibiae pale with dark tips. 

Structural Characters—Alate vivipara: Body 1.4 to 1.6; hind tibiae 
-70 to .93; hind tarsi .09 to .11; antennae .85 to 1.00; rostrum attaining 
2d coxae. Apterous vivipara: Body 1.5 to 1.9; hind tibiae .60 to .65; 
antennae .62 to .70 in some and .85 to .95 in others without differing in 
other ways. Other characters as in alata except as figured. Hairs 
inconspicuous .02 to .03 on middle of outerside of hind tibiae .015 on 
antennal III. Tibial pads seem rather swollen. 


Collections—On leaves and stems of Roripa obtusa, hispida 
sinuata and sp. near Ft. Collins and in Pingree Park; alate and 
apterous viviparae June 22 to Oct. 30. 

Taxonomy—This species is very similar to Aphis monardae 
Oestlund but differs in number of caudal hairs being 2 instead of 
3 or 4 lateral pairs and in sensoria on antennal III of alate 
vivipara being usually more than 12, not less than 12. 


Aphis nyctalis Hottes and Frison 
Hottes and Frison, Ill. Nat. Hist. Bul., Vol. 19, Art. III, p. 206, 1931. 
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Aphis nyctalis 


Color’—Alate vivipara: Head and thorax dark brown, abdomen 
yellowish to dark brown with fuscous lateral areas; antennae, tibiae, 
cauda and cornicles dark brown to black. Apterous summer vivipara: 
Head and thorax dusky-brown; abdomen yellowish brown becoming 
greenish laterally and with brown patch posterior to cornicles; append- 
ages dark. 

Structural Characters—Summer viviparae: Body 1.8 to 1.94; hind 
tibiae .90 to 1.05; antennae 1.14 to 1.27; hind tarsi .13 to .14; rostrum 


*Taken from original description and mounted paratype and metatype speci- 
mens kindly loaned by Dr. Hottes. 
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attaining 3d coxae. Hairs on vertex .05 long; on body .07; on antennae 
.02; on outer side of hind tibiae .03 in alata, .04 to .05 in aptera. 


Collections—On Senecio glabellus flower stalks, alate and 
apterous viviparae in western part of the state by F. C. Hottes. 
(Figured and described from paratype and metatype specimens.) 

Taxonomy—This species differs from Aphis rumicis L, in 
the presence of sensoria on the antennae of the apterous vivi- 
parae and more numerous sensoria on the antennae of the alate 
viviparae. From Aphis lugentis Williams it differs in more 
numerous sensoria in alatae, more than 24 on antennal III and 
more than 11 on IV, also in the body size which is less than 
2mm. 


Aphis veratri Cowen 


a, in Gillette and Baker, St. Agr. Coll., Agr. Exp. Sta., Bul. 31, Tech. Ser., 
‘‘Hemiptera of Colo.,’’ p. 122, 1895. 
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Aphis veratri 


Color’'—Summer viviparae: Black, alatae with the thorax somewhat 
lighter than the rest of the insect. 

Structural Characters—Alate vivipara: Body 2.20; antennae 1.35, 
III .39, IV .25, V .22, VI .14+.29; tarsi .12; cornicles .28; rostrum 
about .60, attaining 2d coxae; cauda about .12. Secondary sensoria on 
antennal III numerous and rather large, often 2 or 3 on IV, none on 
Vor VI. Lateral tubercle of the pronotum prominent. Stigma elongate, 
2d branch of the cubital nearer the apex of the wing than to the base of 
the first branch. 

Apterous summer vivipara’—Body 1.4; antennae 1.2 to 1.4; hind 


tibiae .80 to .90; hind tarsi .10; rostrum nearly or quite attaining 3d 
coxae. 


Collections—On leaves of Veratrum californicum, in south- 
west corner of North Park, Cedaredge and (probably Custer 


Co. by T. D. A. Cockerell); apterous summer viviparae July 8 
and 22; alate viviparae July 22 


’Taken from original description. Cowen’s specimens were lost, and alatae 
have not again been collected in the state. 
8’Taken from mounted specimens. 
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Epameibaphis atricornis Gillette and Palmer 
Gillette and Palmer, Ann. Ent. Soc. Amer., Vol. 26, number 2, p. 350, 1936. 
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Epameibaphis atricornis 


Color—Alate vivipara: Head and thorax brown to black; abdomen 
medium brown with dusky lateral areas and dorsal bands which are 
broken on segments 1 to 5; antennae beyond base of III, cornicles and 
tibiae black; cauda dusky; veins of wings slightly smoky. Apterous 
summer vivipara: Medium brown; dusky on head, lateral areas on 
abdominal segments 3, 4, and 5, and solid bands on 7 and 8; frosted in 
appearance; antennae except segments II and III, tibiae and cornicles 
black; cauda dusky. Ovipara: Same as apterous vivipara except 
abdomen posterior to cornicles shining black. 

Structural Characters—Summer viviparae: Body 1.30 to 1.40; hind 
tibiae .70 to .80; hind tarsi .13; cornicles .33 to .36; cauda .11 to .13 on 
median line of hard portion; antennae 1.2 to 1.45, III .20 to .80, IV 
.20 to .27, V .20 to .24, VI .10 to .14+.37 to .50; rostrum attaining 
slightly beyond 2d coxae in alata, attaining or surpassing 3d coxae in 
aptera. Secondary sensoria on antennae circular, 4 on III, none on V 
or VI in alate vivipara; absent in aptera. Hairs finger-like on body, 
pointed on appendages. Males alate. 


Collections—On leaves and stems of Artemisia longifolia at 
Chimney Rock, Colo.; apterous summer viviparae June 26 to 
Sept. 12, alate viviparae August 9 to Sept. 12, sexuales Oct. 21. 

Taxonomy—This species is peculiar on account of the brown 
color of body; black color of antennae, tibiae and cornicles; 
absence of sensoria on antennae of apterae and fewer sensoria on 
antennae of alate viviparae. 


Pseudoepameibaphis tridentatae (Wilson) 
Wilson, Trans. Amer. Ent. Soc. XLI, p. 94. May 3,1915. Aphis. 


Color—Summer viviparae: Pale yellowish with frosty appearance 
due to colorless hairs with enlarged tips; all appendages pale except 
tarsi, tips of tibiae and antennae which are dusky. 

Structural Characters—Apterous summer vivipara: Body 1.30 to 
1.45; rostrum attaining between 2d and 3d coxae; cauda tapering and 
bearing 2 pairs of hairs and a single terminal one near tip. Cornicles 
curved and clavate with flange set obliquely, held close against body so 
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as to be seen with difficulty. Hairs on vertex and body cylindrical to 
more or less fan-shaped or funnel-shaped, .03 to .04 long on body, .04 
to .05 on vertex; on middle of outerside of tibiae blunt to slightly cap- 
itate .03 to .04 long; on antennae blunt but minute and sparse, especially 
beyond 2d joint. Rostrum with needle-like tip. Alate vivipara: (Meta- 
types from Oregon). Body 1.00; hind tibiae .60; other characters same 
as in apterae except as figured and in hairs on vertex and body which 
are usually slightly shorter and less fan-shaped. 
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Pseudoepameibaphis tridentatae 


Collections—On leaves and stems of Artemisia tridentata; 
apterous viviparae, collection A, at Eaton Reservoir near Sand 
Creek Pass in northern part of Larimer County, August 8, 1933; 
collection B, in Cherokee Park, August 27, 1922. Alate vivi- 
parae not taken in the state, metatype specimens from Oregon 
kindly contributed by H. F. Wilson were used in description. 
Types in private collection of A. A. Granovsky. 

Taxonomy—This species differs from Pseudoepameibaphis 
glauca Gillette and Palmer in the stouter and more fan-shaped 
hairs, shorter antennae and tibiae and fewer than 6 sensoria on 
antennae of alatae. 


Amophorophora masoni (Knowlton) 
Knowlton, Pan.-Pac. Ent., Vol. 4, No. 4, p. 170, 1928. Neomyzus. 
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Amphorophora masoni 


Color—Summer viviparae: Bluish-green; cauda pale; cornicles pale 
with dusky tips; antennae beyond base of III and tibiae blackish in 
alatae, slightly dusky in apterae. 
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Structural Characters—Summer viviparae: Body 1.8 to 2.15; hind 
tibiae 1.60 to 1.90 in alata, 1.60 to 2.15 in aptera; tarsi .10 to .12; 
antennae 2.80 to 3.35 in alata, 3 to 3.45 in aptera; rostrum attaining 
2d coxae in alata, surpassing 2d coxae in aptera. 


Collections—On leaves of Helianthus sp. at Boulder and 
Skyway, apterous summer viviparae Aug. 8 and Sept. 10, alate 
viviparae not taken in the state (specimens figured and described 
taken in Tooele, Utah) July 22. 


Amophorophora pawtincae Hottes 
Hottes, Proc. Biol. Soc. Wash., Vol. 47, p. 5, 1934. 
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Amphorophora pawtincae 


Color’—Alate vivipara: Head, thorax and abdomen light pea-green; 
ocelli, head and mesonotum bordered with brownish; appendages light 
brown except that cornicles are green at bases. 

Structural Characters—Alate vivipara: Body 3 to 3.7; antennae 
4.4 to 4.5; hind tibiae 3 to 3.1; hind tarsi .10 to .12; rostrum attaining or 
surpassing 2d coxae. Cornicles with two rows of very faint transverse 
reticulations just before flange. 


Collections—On leaves, stems and flowers of Primula parryi, 
alate viviparae July 12, 1933, at Skyway, Grand Mesa, Mesa 
Co., Colo., by F. C. Hottes. 

Taxonomy—This species appears to be very similar to 
Amphorophora rubi (Kalt.), differing in appendages brownish 
instead of pale, rostral IV+V .20 instead of .15 and sensoria on 
antennal III of alata fewer than 40. 


Capitophorus feragaeus Knowlton and Smith 
Knowlton and Smith, Can. Ent., Vol. 68, number 5, p. 110, 1936. 
Color—Apterous summer vivipara (in balsam): Body pale; cornicles, 
cauda and tibiae except tips, pale; tarsi, tips of tibiae and antennae 
beyond middle of III black. 
Structural Characters—Apterous summer vivipara: Body 1.8; hind 
tibiae 1.05 to 1.10; hind tarsi .12 to .13; antennae 3.2; rostrum attaining 





°Taken from original description, and from mounted specimens. 
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or surpassing 2d coxae. Hairs on vertex and body funnel-shaped, .015 
to .02 long; on antennae and on middle of hind tibiae minute and sparse. 
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Capitophorus feragaeus 


Collections—On leaves and stems of Chrysothamnus nause- 
osus, apterous summer viviparae August 24, 1935, at McCoy, 
Colo., by G. F. Knowlton. (Figured and described from type 
specimens kindly loaned by Knowlton.) 

Taxonomy—This species is spearated from Cap. oestlundi 
Knowlton by longer antennae and cornicles and absence of 
enlarged dorsal hairs on cauda. 


Kakimia collomiae Palmer 
Palmer, Ann. Ent. Soc. Amer., Vol. 29, p. 273, 1936. 
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Kakimia collomiae 


Color—Summer vivipara: Pale yellowish, alata with head and 
thorax yellow-brown; all appendages pale except tarsi and tips of tibiae 
brownish and in alata antennae are dusky beyond base of III, in aptera 
antennal VI and tip of V dusky. Alate male: Same as alate vivipara. 

Structural Characters—Alate vivipara: Body 1.2 to 2; hind tibiae 
1.2 to 1.38; antennae 1.95 to 2.5; rostrum attaining 2d coxae. Apterous 
summer vivipara: Body 1.2 to 2.1; hind tibiae .60 to 1.15; antennae 
1.55 to 1.9; rostrum attaining abdomen; cornicles and other characters 
as in alata. 


Collections—On leaves and stems of Collomia linearis at 
Pingree Park, apterous and alate viviparae Aug. 21 to 26, alate 
males Aug. 23 to 26. Very abundant causing yellowish color of 
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leaves. The fact that all the young at the end of August became 
alate, either viviparae or males, and left the plant, and no ovi- 
parae appeared on this host, seems to be a strong indication that 
some other plant serves as winter host. 

Taxonomy—This species differs from Kakimia alpina G. & 
P., a similar species taken in the same locality, in shorter hind 
tarsi, antennal spur and rostral IV+V and in fewer antennal 
sensoria. From Kak. cerei G. & P., also found in the same local- 
ity, it differs in shorter cornicles and rostral IV+V as well as 
fewer antennal sensoria. 


Macrosiphum breviscriptum Palmer 
Palmer, Ann. Ent. Soc. Amer., Vol. 29, p. 273, 1936. 
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Macrosiphum breviscriptum 


Color—Summer viviparae and ovipara: Medium yellowish-green, 
alata with meso- and metathorax pale yellowish-brown; antennae, 
cornicles and tibiae black or blackish beyond base; cauda pale greenish. 

Structural Characters—Alate vivipara: Body 1.9; hind tibiae 2 to 
2.2; hind tarsi .14 to .15; antennae 3.6; rostrum attaining 2d coxae. 
Apterous vivipara: Body 2.5; hind tibiae 1.9 to 1.95; rostrum attaining 
nearly to 3d coxae. Other characters as in alate viviparae. Oviparae 
same as apterous summer vivipara except the cauda is slightly shorter 
and bears 10 to 12 short hairs besides the regular 2 or 3 pairs of long ones 
and the hind are slightly swollen and bear sensoria as shown in figure. 


Collections—On leaves of Aster geyeri, novi-belgit and laevis 
and Machaeranthera sp. at Fort Collins, in Larimer Co. foothills 
and Cameron Pass, apterous summer viviparae June 22 to 
Oct. 1, alate viviparae June 28 to Aug. 22, oviparae Oct. 1. 
Eight collections, abundant and injurious on tame asters. 
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Taxonomy—This species is peculiar compared with other 
aphid species on aster in the rather short area of reticulation on 
the cornicles and differs from Macrosiphum solantfoliae (Thos.), 
which also has short reticulation on the cornicles, in the dis- 
tinctly more numerous antennal sensoria. 


Macrosiphum idahoensis Miller 
Miller, Can Ent., Vol. 65, p. 249, 1933. 
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Macrosiphum idahoensis 


Color—Alate vivipara: Head and thorax light brown; abdomen 
green to creamy white, with dusky lateral areas especially behind 
cornicles; cauda light green; cornicles antennae and tibiae brown. 
Apterous summer vivipara: Light green to creamy white; appendages 
as in alata. 

Structural Characters—Alate vivipara: Body 2.6 to 3.00; hind 
tibiae 1.83 to 2.6; antennae 2.9 to 4.1; rostrum surpassing 3d coxae. 
Apterous summer vivipara™: Body 2.32; hind tibiae 1.5; antennae 2.50; 
hind tibiae 1.5. 


Apterous specimens used in original description measured practically 
the same as alata. Hairs .03 to .04 long and semi-erect. 


Collections—On leaves and flower stems of Anaphalis sub- 
alpina; alate and apterous viviparae, August 25, 1932, on Cam- 
eron Pass. (Figured and described from metatypes.) 

Taxonomy—This species is very similar to Mac. erigeronensis 
(Thos.) but differs in the longer rostrum, rostral IV+V being 
longer than .15; unguis being longer than antennal III, the 
cornicle being longer than the antennal filament and the absence 
of blunt or slightly capitate hair or hairs on tip of cauda. 


Taken from the single specimen taken in the state and kindly determined by 
Miller as belonging to this species. 
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Macrosiphum pseudorosae Patch 
Patch, Me. Agr. Exp. Sta., Bul. 282, p. 213, 1919. 
Color—Summer viviparae: Same as Macrosiphum solanifoliae (Ash.) 
except the cornicles which are black instead of pale or dusky. 


Measurements—Summer viviparae: Same as Macrosiphum solant- 
foliae (Ash.) except averaging slightly longer antennae and tibiae. 


Collections—On wild rose, agrimony, and Eriogonum alatum 
near Log Cabin, Boulder and Grand Junction, alate and apterous 
viviparae July 2 to 20. Apparently rare in the state. 


Myzus wakibae (Hottes) 
Hottes, Proc. Biol. Soc. Wash., Vol. 47, p. 6, 1934. Dactynotus. 
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Mysus wakibae 


Color'—Summer viviparae: Dark brown on a pale green back- 
ground; head and thorax brown in alatae; all appendages brown. Veins 
of wings brown with suggestion of brownish border. 

Structural Characters—Alate vivipara: Body 1.75 to 2; hind tibiae 
1.5; hind tarsi .12; antennae 2.15; rostrum attaining between Ist and 2d 
coxae. Apterous vivipara: Body 1.6 to 1.76; hind tibiae 1.17; hind 
tarsi .11; antennae 2.05; rostrum attaining 2d coxae. 


Collections—On leaves and stems of Pedicularis canadensis; 
alate and apterous viviparae August 6, at Skyway on Grand 
Mesa, Mesa Co., Colorado, by F. C. Hottes. 

Taxonomy—This species is peculiar in the presence of weak 
reticulation on the cornicles of the alatae and its absence in the 
apterae. From Myzus cerasi (Fab.) it differs in the reticulation 
of the cornicles in the alatae and in the pale background of body 
color in both alate and apterous. From Myzus pseudosolant 
Theob. it differs in the markings of the cornicles, the brown 
color on dorsum of body and the absence of sensoria on the 
antennae of the apterae. 


Taken from original description and from mounted specimens. 
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ERRORS AND OMISSIONS 


Part I, p. 845, line 11: ‘‘much longer” should read ‘‘not longer.” 

Part I, p. 859, Fig. 28: “Al. viv.” should read “Apt. viv.” 

Part 1, p. 890, “‘Myzocallis discolor var. coloradensis n. var.” should 
read “M ysocallis alhambra Davidson.” 

Part I, p. 895, line 3: Color—Viviparae: Pale yellow ‘without 
markings” should read “with markings as follows: lateral line on either 
side of pronotum and 4 rows of dusky spots on abdomen.” 

Part II, p. 393, line 1:cauda . . hard portion ‘‘.14 to .17” should 
read ‘.10 to .12.” 

Part II, p. 404: “A phis helichrysi Kalt.” should read “A phis marutae 
Oestlund. Geol. Surv. Minn., 14th Rept., p. 40. 1886. 

The form here described is certainly not typical Aphis helichrysi 
Kalt. and must be considered a distinct species. The collections (over 
30 comprising more than 200 specimens) were all taken on the eastern 
slope in the northern part of the state. In this region nothing resem- 
bling Aphis helichrysi has been recorded on plum which is the winter 
host of the typical form. Moreover, on Onosmodium occidentale were 
taken sexuales (9 oviparae and 14 apterous males) in the same colonies 
with viviparae (12 apterae and 2 alatae) which intensive study failed 
to distinguish from viviparae of A phis helichrysi on plum. Two other 
collections of this form, all alate viviparae, were taken on Onosmodium 
in June and October respectively. These facts seem to indicate Onos- 
modium as the winter host of this form instead of plum which is winter 
host for typical Aphis helichrysi. Furthermore the sexuales on Onos- 
modium differ markedly from those on plum. The hind tibiae of the 
oviparae are only slightly swollen and bear very few sensoria and only 
on basal half while oviparae on plum have hind tibiae much swollen and 
bearing numerous sensoria along entire length. The males are apterous 
while those on plum are alate. 

It appears that two species are involved with distinguishing char- 
acters only in the sexuales. This is a peculiar situation but is not unprec- 
edented as a similar condition exists between A phis spiraecola Patch and 
Aphis pomi DeGeer where the sexuales differ distinctly though the 
viviparae differ only in size and host. 

From the host plant list in this description Prunus should be omitted 
as it was not recorded for the northeastern part of the state but for the 
western slope where the typical form occurs. The two forms were con- 
fused at the time of the writing. 

Part III, p. 148: “Capitophorus elongatus Knowlton” should read 
“Capitophorus palmerae Knowlton (Knowlton, Ann. Ent. Soc. Amer., 
Vol. 38, No. 2, p. 282, 1935). 

Part III, p. 218: Collections, 2d line, ‘on Populus angustifolia” 
should read “on Populus tremuloides.” 

Part III, p. 219: Asiphum rosettet Maxson recorded also at Skyway, 
Colo. 

Part III, p. 247, 2d column: under Populus angustifolia ““Asiphum 
sacculi”” should be removed and included instead under Populus 
tremuloides. 
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ADDITIONAL HOST PLANT RECORDS 


Agrimony 

Macrosiphum pseudorosae 
Anaphalis subalpina 

Macrosiphum idahoensis 
Artemisia longifolia 

Epameibaphis atricornis 
Artemisia tridentata 

Pseudoepameibaphis tridentatae 
Aster sp. 

Macrosiphum breviscriptum 
Castilleia 

Aphis chipetae 

Aphis kachena 
Chrysothamnus nauseosus 

Capitophorus feragaeus 
Collomia linearis 

Kakimia collomiae 
Crataegus sp. 

Aphis crataegifoliae 
Eriogonum sp. 

Amphicercidus maxsoni 

Macrosiphum pseudorosae 
Helianthus sp. 

Amphorophora masoni 





Oenothera sp. 
Anoecia oenotherae 
Pedicularis canadensis 
Myzus wakibae 
Pinus ponderosa var. scopulorum 
Cinara pseudoschwarsir 
Plum—See Prunus 
Populus balsamtfera 
Chaitophorus neglectus 
Populus tremuloides 
Chaitophorus neglectus 
Primula parryi 
Amphorophora pawtincae 
Prunus (plum) 
Aphis helichryst 
Roripa sp. 
Aphis nasturtit 
Rose 
Macrosiphum pseudorosae 
Scirpus 
Saltusaphis elongata 
Senecio glabellus 
Aphis nyctalis 
Veratrum californicum 
Aphis veratri 















NEW SPECIES OF CRANE FLIES FROM SOUTH 
AMERICA. PART VII! 


(Family Tipulidae, Order Diptera) 





CHARLES P. ALEXANDER, 
Amherst, Massachusetts 


The majority of the species described at this time are from 
Brazil, where they were chiefly included in shipments of these 
flies received from Messrs. Parish and Schade, a few others 
having been collected by Davis and Shannon. Still further 
material was taken by Mr. Shannon in Argentina and Peru and 
is now contained in the United States National Museum. 
Still fewer specimens are from Paraguay where they were 
taken by Mr. Schade. I am greatly indebted to all of the 
above-mentioned entomologists for their continued interest in 
developing the crane-fly fauna of Tropical America. Except 
where indicated to the contrary, the types of the novelties are 
preserved in my private collection of these flies. 


Tanypremna Osten Sacken 


Tanypremna invaripes sp. n. 


Thoracic pleura variegated yellow and dark brown; femora brownish 
yellow, tibiae and tarsi uniformly brownish black or black; wings pale 
brownish yellow, cells C and Sc clearer yellow; stigma and a conspicuous 
cloud on anterior cord brown; outer longitudinal veins seamed with 
brown; abdomen with basal segments yellow, the extreme caudal bor- 
ders dark; outer segments more uniformly darkened. 

Male.—Length, about 20 mm.; wing, 13.5 mm. 

Frontal prolongation of head yellow, darker beneath; palpi obscure 
yellow. Antennae short; scape yellow; pedicel light brown; basal seg- 
ment of flagellum yellow, the succeeding segments brownish black, 
cylindrical, with long, conspicuous verticils. Head brown, paler on the 
orbits. 

Pronotum dark medially, yellow on sides. Mesonotal praescutum 
brownish yellow, with three dark brown stripes; posterior sclerites of 
notum more or less darkened, but partially destroyed by Psocids in 
the unique type, and the coloration cannot be more accurately described. 
Pleura yellow, the ventral sternopleurite weakly darkened; pleurotergite 


o 1Contribution from the Entomological Laboratory, Massachusetts State 
ollege. 

The preceding part under this general title was published in these ANNALS 
in 1935, 28 (3): 313-331. 
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darkened. Halteres dark brown, the extreme base of stem pale. Legs 
with the coxae pale, the outer face weakly darkened, on the posterior 
coxae appearing as a narrow streak; trochanters yellow, with a dark 
spot on lower face; femora brownish yellow; tibiae and tarsi uniformly 
brownish black or black, without white annuli on any of the segments. 
Wings with the ground-color pale brownish yellow, cells C and Sc clearer 
yellow, especially the latter; cell Sc in prearcular field more infumed; 
stigma small, dark brown; a conspicuous brown cloud on anterior cord; 
vein M and the veins beyond the cord vaguely seamed with pale grayish 
brown; veins dark brown, brighter in costal field. Venation: Tip of Sc 
atrophied, lying close to free tip of Sc, the latter in turn close to and 
parallel with R42, narrowing cell Sco. 

Abdomen moderately elongate, yellow, the extreme caudal borders 
of the segments ringed with brown; outer segments with the dark color 
more extensive, on the subterminal segments including most of the 
sclerites; hypopygium pale. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, 7, Nova 
Teutonia, December 2, 1934 (ex Parish). 


The nearest allied species is Tanypremna fuscitarsis Alexander 
(Colombia) which has similarly darkened tarsi but is quite distinct in 
all other regards. It should be noted that the present fly is the only 
species of the genus in Tropical America that does not have white rings 
on the legs. 


Tipula Linnaeus 


Tipula lustralis sp. n. 


Head brownish black; mesonotum dark reddish brown, the praescu- 
tum with vague indications of four slightly more brownish stripes; pleura 
dark brown; legs black, the femoral bases yellow; wings with a strong 
brown tinge, cells C and Sc, together with the stigma, dark brown; veins 
almost without trichia; Sc, preserved; cell M, very short-petiolate; cell 
1st Mz elongate; abdomen black, including the cerci; hypovalvae very 
short and slender, their tips just exceeding the bases of the cerci. 

Female.—Length, about 15 mm.; wing, 11 mm. 

Frontal prolongation of head, with the palpi, black; nasus apparently 
very reduced or lacking. Antennae broken. Head brownish black. 

Mesonotum chiefly dark reddish brown, the praescutum with vague 
indications of four slightly more brownish stripes; scutal lobes variegated 
with more brownish areas. Pleura chiefly dark brown. Halteres dusky, 
their knobs broken. Legs with the coxae dark brown; trochanters 
obscure yellow; remainder of legs black, the femoral bases yellow, in 
amount involving about the basal third to fifth; spur-formula 1-2-2. 
Wings with a strong brown tinge, cells C and Sc, together with the 
stigma, even darker brown; veins brown. Macrotrichia of veins beyond 
cord lacking. Venation: Sc; preserved, ending about opposite midlength 
of Rois; Rs relatively long, in alignment with the long Rois; Rise 
entire; cell M, with very short petiole to subsessile; cell 1st Mz elongate, 
parallel-sided; m-cu on M, shortly beyond origin. 
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Abdomen black, the extreme caudal borders of segments more 
silvery. Ovipositor with cerci large and powerful, coal-black, the ven- 
tral margins entire but provided with a fringe of setae; hypovalvae short 
and very slender, pale, their tips just passing the bases of the cerci. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, 2, Nova 
Teutonia, October 17, 1934 (ex Parish). 


The reference of this curious fly to Tipula must be regarded as being 
somewhat provisional but seems to be correct. The species shows sev- 
eral points of resemblance to Habromastix yet scarcely appears to belong 
there. The coloration of the body and wings, and the peculiar structure 
of the ovipositor, especially the cerci, will serve to separate the fly from 
all other generally similar forms in South America. 


Helius St. Fargeau 


Helius (Helius) albogeniculatus sp. n. 


General coloration of mesonotum rich brown, the pleura black; knobs 
of halteres dark brown; femora dirty white, the tips narrowly snowy 
white, preceded by a broader black subterminal ring; tibiae white, the 
bases narrowly clearer white, followed by a narrow darkened ring; tarsi 
white; wings pale brown; stigma oval, dark brown; distal ends of outer 
radial cells weakly darkened; m-cu at fork of M; abdominal tergites 
dark brown, sternites paler, the subtermina! segments black. 

Male.—Length, about 4.5 mm.; wing, 4.8 mm. 

Rostrum black, subequal in length to remainder of head; palpi 
black. Antennae black throughout. Head apparently dark-colored, 
moldy in type. 

Pronotum black. Mesonotum with praescutum and scutum rich 
brown, the posterior sclerites darker. Pleura black. Halteres pale, the 
knobs dark brown. Legs with the coxae darkened; trochanters some- 
what brighter; femora dirty white, deepening to a black subterminal 
ring before the snowy white apex; tibial bases narrowly snowy white, 
subequal in degree to the femoral tips; immediately beyond the white 
base a weakly darkened ring; remainder of tibia chiefly white; tarsi 
white. Wings almost uniformly suffused with pale brown; stigma oval, 
dark brown; distal ends of outer radial cells weakly darkened; disk of 
wing on either side of cord not brightened as in myersiellus; veins pale 
brown. Venation: Rs a little shorter than in myersiellus; basal section 
of Ris distinct; m-cu at fork of M. 

Abdominal tergites chiefly dark brown; sternites paler, the sub- 
terminal segments black; hypopygium brownish yellow. 


HABITAT: Brazil (Rio de Janeiro). Holotype, #, Campo 
Bello, Itatiaya, altitude 3,500 feet, January, 1930 (ex Schade). 


The nearest ally is Helius (Helius) myersiellus Alexander (British 
Guiana-Brazil Border), which has the legs with similar snowy white 
genua but differs conspicuously in the details of coloration of the legs 
and wings. 
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Helius (Helius) leucoplaca sp. n. 


General coloration of thorax brownish yellow; head gray, the 
rostrum subequal in length to remainder of head; knobs of halteres dark 
brown; legs black, the distal fourth of tibiae and the tarsi snowy white; 
wings subhyaline, iridescent; inner end of cell /st Mz arcuated; m-cu at 
fork of M; abdomen dark brown. 

Female.—-Length, about 6 mm.; wing, 5.8 mm. 

Rostrum nearly as long as remainder of head, dark brown; palpi 
brownish black. Antennae with the scape obscure yellow; pedicel 
enlarged, oval, brown; flagellum black. Head with the narrow anterior 
vertex light gray, the posterior sclerites a little darker gray. 

Pronotum brownish yellow. Mesonotal praescutum gibbous, yellow 
laterally, weakly darkened medially; posterior sclerites of notum light 
yellowish brown. Pleura brownish yellow. Halteres yellow, the knobs 
dark brown. Legs with the coxae and trochanters yellowish testaceous; 
femora brownish black, the bases restrictedly paler; tibiae black, with 
a little more than the distal fourth snowy-white; tarsi snowy white, the 
terminal segments weakly darkened. Wings subhyaline, iridescent, the 
stigma only vaguely darker; veins brown. Venation: Rs straight, shorter 
than its anterior branch, the latter gently sinuous; posterior branch 
(R45) straight; r-m and basal section of Ry; distinct and subequal; cell 
1st Mz large, its inner end arcuated, vein M3,4 subequal to M, alone; 
m-cu at fork of M. 

Abdomen dark brown, the elongate valves of the ovipositor much 
paler. 


HABITAT: Peru. Holotype, 9, Iquitos, March-April, 1931 
(Shannon); type in the United States National Museum. 


Helius (Helius) leucoplaca is very different from all other described 
species. The black legs, with unusually broad white tips, suggest the 
wide-spread H. (H.) albitarsis (Osten Sacken), a very different fly hav- 
ing m-cu at near midlength of cell 1st Mz and with the white of the legs 
not involving the tibiae. 


Limonia Meigen 


Limonia (Limonia) contradistincta sp. n. 


General coloration pale yellow, the thorax variegated by dark 
brown, including two convergent lines on the scutellum; legs black, the 
femora with the extreme tips and a subterminal ring narrowly yellowish; 
wings strongly tinged with yellow, the costal portion more saturated; a 
heavy dark brown pattern, including seams along cord and outer end of 
cell /st M2, together with a seam the entire length of vein Cu. 

Female.—Wing, 7.2 mm. 

Type badly damaged by insect pests. 

General coloration of thorax pale yellow, the praescutum apparently 
with a median black vitta; scutellum yellow, with two brownish black 
lines that converge behind, becoming confluent at posterior border, 
continued across the mediotergite as a central dark vitta. Pleura yellow. 
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Legs with the coxae and trochanters yellow; femora black, the 
extreme tips and a subequal subterminal ring restrictedly yellow, the 
amount not exceeding one-fourth of the black ring between them; tibiae 
and tarsi black. Wings with a strong yellow tinge, the costal border 
more saturated yellow; a restricted but very conspicuous dark brown 
pattern, including the tip of Sc and a confluent seam on the angulated 
basal portion of Rs, the latter slightly widened; narrow seams on free tip 
of Sco and Ro», cord and outer end of cell 1st M2; a broad seam the entire 
length of vein Cu, involving the membrane on both sides of the vein; 
outer radial and medial veins, as well as outer ends of the anal veins, 
narrowly seamed with dark; veins yellow, darkened where traversing 
the brown areas. Venation: Sc short, Sc, ending a short distance beyond 
the origin of Rs, Sco a little removed from its tip and likewise beyond Rs; 
free tip of Sc. lying just beyond R: but in approximate transverse align- 
ment with it; R; sinuous toward outer end; M34, a little longer than M, 
alone; m-cu just before fork of M ; anal veins diverging at bases. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, a broken 
9, Nova Teutonia, September 16, 1934 (ex Parish). 


The nearest allies of the present striking fly include other Neotrop- 
ical members of the subgenus, as Limonia (Limonia) melaxantha 
Alexander, L. (L.) osterhouti (Alexander) and L. (L.) repanda Alexander. 
The present species differs from all other described forms in the leg- 
pattern and in the unbroken dark seam along vein Cu of the wings. 


Limonia (Limonia) multisignata sp. n. 


Belongs to the imsularis group; general coloration black; front sil- 
very; halteres black, the extreme base of stem yellow; legs black, the 
tarsi paling to brownish yellow; wings with a strong dusky tinge, con- 
spicuously variegated by large, darker brown, costal markings that 
alternate with cream-colored areas; R2 short but distinct. 

Female.—Length, 7-10 mm.; wing, 6.5-10 mm. 

Rostrum and palpi black. Antennae black, the outer flagellar seg- 
ments paling to brown; basal flagellar segments oval, with short apical 
necks; segments beyond basal third progressively more elongate, the 
terminal segment about a fifth longer than the penultimate. Head dull 
black; front silvery; anterior vertex narrow, about one-half the diameter 
of the scape. 

Thorax almost uniformly black or brownish black, the four usual 
praescutal stripes barely indicated by a more reddish tinge; pleura sim- 
ilarly variegated by a somewhat paler color on the anepisternum and 
pleurotergite. Halteres black, the extreme base of stem yellow. Legs 
with the coxae brownish black; trochanters obscure yellow; femora 
brown, passing into brownish black, the genua insensibly brightened; 
tibiae black; tarsi paling to brownish yellow. Wings with a strong dusky 
tinge, conspicuously variegated by large darker brown and more cream- 
colored areas; the brown areas appear as circular clouds at origin of Rs, 
tip of Sc and stigma; the pale areas lie before and beyond the origin of 
Rs and before and beyond the stigma; centers of cells of the disk less 
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evidently brightened; veins pale brown. Venation: Sc long, Sc; ending 
just before fork of Rs, Sc at its tip; Rs long, angulated at origin; vein 
Sco+R, deflected strongly caudad, so vein R: is short to very short, the 
free tip of Sc, correspondingly lengthened; basal section of Ri,5 weakly 
to strongly arcuated; m-cu at or close to fork of M. 

Abdomen brownish black, the genital segment and valves of ovipos- 
itor paler; cerci very slender, gently upcurved. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, 2, Nova 
Teutonia, August 8, 1934 (ex Parish). Paratopotypes, 8 92 9, 
August 8-September 5, 1934. 


The present fly is closest to Limonia (Limonia) insularis (Williston) 
and L. (L.) fumesa (Alexander), of northern South America and the 
Lesser Antilles, differing most evidently in the conspicuous wing- 
pattern and details of venation, especially of the radial field. 


Limonia (Rhipidia) breviramosa sp. n. 


Antennae with flagellar segments short-unipectinate in both sexes, 
involving ten flagellar segments; flagellum black, with the penultimate 
and antepenultimate segments abruptly white; mesonotal praescutum 
with a median dark stripe, its anterior end more velvety-black; pleura 
with a narrow but conspicuous black longitudinal stripe; tips of femora 
darkened; fore femora with a broad dusky ring at near midlength; wings 
white, with conspicuous brown and gray clouds; m-cu before fork of M; 
basal abdominal tergite light yellow; male hypopygium with two, very 
short rostral spines. 

Male.—Length, about 6-7 mm.; wing, 6.2—7.5 mm. 

Femuale.—-Length, 7-8 mm.; wing, 7.5-9 mm. 

Rostrum and palpi black. Antennae black, the penultimate and 
antepenultimate segments in both sexes white; apical pedicels of flagellar 
segments eight and nine pale; flagellum (male) short-unipectinate, the 
branches involving all flagellar segments excepting the last two; branch 
of first flagellar segment only a little shorter than the others; longest 
branch (at near midlength of the flagellum) subequal in length to or 
a little longer than the basal enlargement of the segment. In the 
female, the individual flagellar segments are a little shorter than in the 
male but the branches are proportionately fully as long or even slightly 
longer. Head dark gray, with a dark linear area on posterior vertex; 
anterior vertex narrow. 

Mesonotal praescutum gray, with a conspicuous black median stripe; 
anterior end of this stripe and extreme anterior portion of lateral stripes 
deeper black; in the type female, the median stripe is more evidently 
bifid at posterior end and the humeral and lateral portions of the 
praescutum are yellow; median area of scutum and scutellum paler than 
the brownish black lateral portions of the same; mediotergite pruinose, 
variegated by more blackish areas. Pleura chiefly grayish yellow, with 
a very conspicuous but relatively narrow black longitudinal stripe, 
extending from the cervical region to the base of halteres: indications of 
a much narrower and very ill-defined more ventral stripe on the ster- 
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nopleurite. Halteres black, the base of stem bright yellow, the apex of 
knob more obscurely yellow. Legs with the coxae brownish yellow; 
trochanters yellow; femora yellow, the tips rather narrowly but con- 
spicuously brownish black; fore legs in both sexes with a broad dusky 
ring just before midlength of femora; tibiae brownish yellow, the tips 
weakly darkened; tarsi passing through yellowish brown to black. Wings 
with the ground-color white, clouded with brown and gray, including a 
series of five costal areas, the last stigmal, the third at origin of Rs; cord 
and outer end of cell /s¢ Mz more narrowly seamed with brown; extensive 
paler gray clouds in all cells, appearing as a subapical darkening in the 
outer radial and medial cells, becoming very extensive in the basal 
medial, cubital and anal cells; axilla broadly white; veins pale, darker in 
the clouded areas. Venation: Sc long, Sc: ending opposite two-thirds 
the length of Rs, Sco not far from its tip; free tip of Sc, and R, in trans- 
verse alignment; m-cu shortly before fork of M. 

Abdominal tergites dark brown, the basal segment yellow; sternites 
obscure yellow, the hypopygium brownish yellow. In the female and in 
some male specimens the tergites are more bicolorous, being variegated 
by obscure yellow on basal portion of each segment. Male hypopygium 
with caudal margin of tergite very gently emarginate. Dorsal dististyle 
gently curved, the tip suddenly narrowed into a straight spine. Ventral 
dististyle large, the rostral spines two, unusually small, much shorter 
than the apex of the prolongation beyond the point of their insertion. 
Gonapophyses with mesal-apical lobe terminating in a curved blackened 
hook, the margin before this point irregularly and weakly toothed. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, 7, Nova 
Teutonia, September 25, 1934 (ex Parish). Allotopotype, 9°. 
Paratopotypes,2 #7 o&%,1 9, September 25-26, 1934. 


The present species is very distinct from other members of the sub- 
genus having unipectinate flagellar segments. The coloration of the 
antennae is much as in Limonia (Rhipidia) domestica (Osten Sacken), 
with subpectinate antennae and the present fly serves well to connect 
the members of the domestica group with those of the uniseriata group 
of the subgenus. 


Limonia (Rhipidia) neglecta sp. n. 


General coloration of thorax obscure yellow, the praescutum with 
three brown stripes; antennae (o’) with nine bipectinate segments, the 
branches relatively short; pleura with a very conspicuous brownish 
black longitudinal stripe; halteres dark brown; legs dark brown, the tarsi 
not or scarcely brightened; wings with a strong brown tinge, with five 
darker costal areas that alternate with more whitish interspaces; vein 
Ri42 projecting as a long spur; abdominal tergites dark brown, the 
sternites bicolorous; male hypopygium with the ventro-mesal lobe of 
basistyle complex; rostral spines of ventral dististyle short. 

Male.—Length, about 5.5 mm.; wing, 6 mm. 





Rostrum dark gray; palpi black. Antennae (male) dark brown, the 
apical pedicels of the segments not or scarcely paler than the basal 
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enlargements; flagellar segments two to ten bipectinate, the longest 
branches about twice the segments or a trifle longer; flagellar segment 
one simply produced; flagellar segment ten with the branches very 
unequal in length, possibly an abnormality of the type, one branch 
being longer than the segment, the other much shorter; flagellar seg- 
ment eleven simply produced, the lobe being subequal in length to the 
apical pedicel; terminal segment longer than the penultimate, narrowed 
on distal third; longest verticils exceeding the segments in length. Head 
dark gray. 

Pronotum brownish black, vaguely brightened sublaterally. Meso- 
notal praescutum obscure yellow, a little brighter on the humeri, with 
three brown stripes; the broad median area with narrow black lateral 
dashes at near midlength, lateral stripes short and narrow, with their 
anterior ends confluent with the median stripe or nearly so; interspaces 
restricted; median area of scutum, together with the scutellum, obscure 
yellow, the latter a little darker on sides; mediotergite dark brown. 
Pleura yellow, the dorsal sclerites and dorsopleural membrane occupied 
by a conspicuous brownish black longitudinal stripe, beginning on the 
cervical sclerites, narrowed behind. Halteres dark brown, the base of 
stem narrowly yellow. Legs with the coxae and trochanters yellow; 
femora pale basally, passing into dark brown; tibiae and tarsi brown, the 
latter scarcely brightened. Wings with a strong brown tinge, the costal 
border variegated by five darker brown areas, alternating with more 
whitish interspaces; the first two dark areas lie very close together, the 
others being a little wider than their interspaces, the fifth dark area 
being the stigmal; bases of anal cells vaguely brightened; veins dark 
brown, with long conspicuous black trichia. Venation: Sc long, Sa 
ending about opposite two-thirds the length of Rs, Sc at its tip; Riye 
jutting beyond the free tip of Sc, as a conspicuous spur; m-cu shortly 
beyond fork of M. 

Abdomen with the tergites and hypopygium dark brown; sternites 
yellow, their posterior borders dark brown, a little more expanded on 
the sides. Male hypopygium with the ventro-mesal lobe of basistyle 
unusually complicated for a member of this subgenus, being expanded 
outwardly into a more or less bilobed structure, the more cephalic lobe 
with an area of long setae, the upper lobe being further produced into 
a small lobule. Rostral spines shorter than apex of prolongation of 
ventral dististyle beyond the point of their insertion. Ventro-mesal lobe 
of gonapophyses narrow, blackened, with smooth margins. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, #7, Nova 
Teutonia, August 9, 1934 (ex Parish). 


Limonia (Rhipidia) neglecta bears a general resemblance to L. (R.) 
bipectinata (Williston) of the Lesser Antilles and runs to this species by 
means of existing keys to the subgenus. It is very different in the col- 
oration of the body and wings, in the structure of the antennae of 
the male and in details of venation. 
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Limonia (Rhipidia) improperata sp. n. 


Allied to multiguttata; general coloration light brown, very weakly 
pruinose, the praescutum with a broad median brown stripe; legs pale 
yellow; wings subhyaline, with an unusually heavily dotted pattern of 
pale gray; slightly larger areas above origin of Rs and at stigma; m-cu 
before fork of M; male hypopygium with the rostral prolongation of the 
ventral dististyle relatively short, the two long spines placed close to 
midlength, each spine being subequal in length to the prolongation 
itself. 

Male.—Length, about 5.5 mm.; wing, 6 mm. 

Rostrum and palpi brown. Antennae brown, the flagellar segments 
with short white apical pedicels; subbasal flagellar segments a little 
produced on lower face but scarcely subpectinate; terminal segment 
nearly twice the penultimate. Head dark gray; anterior vertex reduced 
to a narrow strip that is less than the diameter of the scape. 

Mesonotum light brown, very weakly pruinose; praescutum with a 
broad median brown stripe and very small linear lateral dashes before 
the suture; scutal lobes weakly darkened; scutellum narrowly gray in 
center, slightly darkened on either side of midline; mediotergite pale, 
with a narrow dusky median line. Pleura chiefly pale, sparsely pruinose. 
Halteres pale, the knobs weakly darkened. Legs with the fore coxae 
weakly infumed, the remaining coxae and all trochanters pale; remainder 
of legs pale yellow. Wings subhyaline, with an unusually heavy dotted 
pale gray pattern in all cells; a very slightly darker and more extensive 
pattern in costal field, including a common area at end of Sc and origin 
of Rs; stigma small. Venation: Sc; ending shortly beyond origin of 
Rs, Sco a short distance from its tip; Re and free tip of Sc. very pale, in 
approximate transverse alignment; m-cu a short distance before fork of 
M;; cell 1st M2 small. 

Abdomen yellow, the lateral line narrowly darker; hypopygium pale. 
Male hypopygium with the dorsal dististyle long and only gently curved, 
slightly widened outwardly, at apex suddenly narrowed into an acute 
spine. Rostral prolongation of ventral dististyle relatively short, the 
two spines long, gently curved, borne close to midlength of the prolonga- 
tion; each spine is equal to or even a little longer than the prolongation 
itself; in allied forms, as multiguttata, the prolongation is very long, with 
the spines placed beyond three-fourths the length. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, #, Nova 
Teutonia, August 25, 1934 (ex Parish). 


The nearest ally of the present fly seems to be Limonia (Rhipidia) 
multiguttata (Alexander) of Middle America, which differs most evi- 
dently in the structure of the male hypopygium, as discussed above. 


Limonia (Zelandoglochina) pervincta sp. n. 


Mesonotal praescutum yellow, with three black stripes, the median 
one confined to anterior third of sclerite; a broad black longitudinal 
stripe on thoracic pleura; femora yellow, with two black rings, one ter- 
minal, the two enclosing a narrow yellow annulus; wings light yellow, 
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with a heavy brown pattern; abundant macrotrichia in apical cells of 
wing; abdominal tergites weakly bicolorous. 

Female.—Length, about 7.5 mm.; wing, 8 mm. 

Rostrum relatively short, subequal in length to remainder of head, 
black; palpi black. Antennae black throughout; flagellar segments oval 
to long-oval, the apical pedicels not or scarcely indicated; terminal seg- 
ment a little longer than the penultimate. Head black, very slightly 
pruinose; anterior vertex relatively wide, exceeding the diameter of the 
scape. 

Pronotum obscure yellow, black on sides. Mesonotal praescutum 
yellow, conspicuously variegated with three black stripes, the median 
one highly polished, restricted to the cephalic third of the sclerite where 
it expands over the front border; posterior two-thirds of the median area 
reddish and but slightly differentiated against the ground-color; lateral 
black stripes a little less polished, placed on extreme lateral border of 
sclerite and thus widely separated from the median area; scutal lobes 
reddish brown, the median area pale yellow; scutellum and mediotergite 
brownish black. Pleura yellow, with a very conspicuous brownish black 
dorsal longitudinal stripe extending from the cervical region to the 
pleurotergite, becoming a little widened behind; suture between pleuro- 
tergite and mediotergite narrowly pale. Halteres brown, the base of 
stem light yellow. Legs with the coxae and trochanters yellow; femora 
yellow, with two black rings at and near distal end, enclosing a subequal 
yellow ring, the subterminal dark annulus a little wider than the dark- 
ened tip; tibiae obscure yellow, the tips narrowly and weakly darkened; 
tarsi dark brown. Wings light yellow, heavily patterned with brown, as 
follows: An area in bases of cells R and M, in the latter cell embracing 
more than one-third the length and being further extended along vein M 
to the cord; a large common area at tip of Sc and origin of Rs; stigmal 
area, confluent with a large circular cloud at fork of Rs; seams along 
cord and outer end of cell /st Mz; wing-apex, more extensive in outer 
radial field, where the seam extends basad along vein R,,; to the cord; 
slightly paler, extensive brown washes at near midlength of cell Cu and 
near outer ends of Anal cells; axillary region broadly pale; veins pale, 
brown in the clouded areas. Stigma with very abundant black trichia; 
entire apex of wing with trichia in radial field extending to basad of 
cord, in medial field more restricted, the trichia dark in the clouded 
portions, paler in the ground areas. Venation: Sc relatively short, 
extending to shortly beyond the base of Rs, Scz at tip of Sc: Rs angulated 
at origin; m-cu at,fork of M. 

Abdominal tergites dark brown, the caudal borders a little paler, 
more testaceous; sternites more distinctly bicolorous, the basal rings of 
the segments.dark brown, the apices yellow, the amount of the latter 
greatest on the basal segments, becoming narrower on the outer seg- 
ments; Ovipositor with the valves horn-colored. 


Habitat: Argentina (Patagonia). Holotype, 9, Correntoso, 


Lago Nahuel Huapi, November, 1926 (Shannon); type in the 
United States National Museum. 
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The nearest relative is Limonia (Zelandoglochina) multiarmata Alex- 
ander (Patagonia and southern Chile), which differs conspicuously in 
the pattern of the thorax, darkened femora, and a different distribution 
of the wing-pattern. 


Hexatoma Latreille 


Hexatoma (Eriocera) jurata sp. n. 


General coloration black, the mesonotal praescutum with four dull 
black stripes that are narrowly bordered by more velvety black; legs 
and halteres black throughout; wings brown, conspicuously variegated 
by light yellow, including a broad yellow crossband before the cord, the 
prearcular field and bases of cells Cu and 1s¢ A; veins beyond cord with 
very sparse macrotrichia; abdomen black, the segments without scori- 
aceous bands. 

Male.—Length, about 13 mm.; wing, 14 mm. 

Rostrum and palpi black. Antennae with scape and pedicel obscure 
orange; flagellum black; antennae short, the flagellar segments gradually 
decreasing in length outwardly. Head fiery orange; vertical tubercle 
notched medially, the lobes obtuse. 

Mesonotal praescutum black, dusted with a brownish yellow pollen; 
four dull black stripes that are narrowly bordered by more velvety 
black; posterior sclerites of notum black, dusted with dark pollen. 
Pleura dull black. Halteres brownish black. Legs black throughout. 
Wings brown, conspicuously variegated by light yellow, including a 
broad crossband chiefly before the cord, its outer edge just crossing the 
cord into the bases of cells Ry, R;, 1st Mz and basal half of M4; anterior 
prearcular field broadly yellow; cell Sc entirely yellow; approximately 
the basal half of cells Cu and Ist A yellow; veins brown, more yellowish 
brown in the pale areas. Macrotrichia of veins beyond cord very sparse, 
the distal section of R; with only two or three. Venation: R2 more than 
one-half longer than Re,3 and about one-half Rii2; m-cu one-third longer 
than the distal section of Cm and placed at near midlength of the lower 
face of cell 1st Mo. 

Abdomen black, the segments without shining or scoriaceous bands; 
hypopygium reddish brown. 


HABITAT: Brazil (Rio de Janeiro). Holotype, #, Campo 
Bello, Itatiaya, altitude 3,500 feet, October 1, 1929 (ex Schade). 


The nearest allied species are Hexatoma (Eriocera) caminaria (Wiede- 
mann) and H. (E.) taenioptera (Wiedemann), both from Brazil. I have 
been privileged to re-examine the holotype specimens of both of these 
flies through the friendly interest of Dr. Hans Zerny, of the Vienna 
Museum. Both species have the details of coloration of body and wings 
quite distinct, including an entirely dark prearcular field and with the 
cubital and anal cells but little brightened. Additional notes on these 
two species have been supplied by me in an earlier paper (Trans. Ent. 
Soc. London, 1922 : 53, 56); I now feel virtually certain that the remark- 
able leg-pattern described by Wiedemann in the case of taenioptera 
really pertains to some other genus of the Tipulidae, presumably 
Tanypremna. 
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Hexatoma (Eriocera) propinquua sp. n. 


Mesonotal praescutum reddish brown, yellow pollinose, with three 
brownish black stripes, the broad median vitta bisected for most of its 
length by a gray line; femora yellow, the tips blackened, with a broad, 
paler, brownish black ring at near midlength; wings brown, variegated 
by yellow, this color including the prearcular field; abdomen with basal 
rings of tergites two to four yellow, of tergites five to seven nacreous, 
the posterior rings black; genital shield obscure orange. 

Female.—Length, 23 mm.; wing, 15.5 mm. 

Rostrum and palpi brownish black. Antennae with the scape 
brownish yellow; pedicel brown; flagellum broken. Vertical tubercle 
clear light yellow, its summit weakly bifid; posterior portion of head 
somewhat more obscure yellow. 

Pronotum brownish black, sparsely pruinose. Mesonotal praescutum 
with the ground-color reddish brown, yellow pollinose, obliquely striped 
with brown dashes; three brownish black stripes, the broad median one 
entire only on cephalic portion, becoming split at near one-eighth the 
length, the posterior end of the stripe subobsolete; lateral stripes distinct; 
scutum gray, each lobe with a conspicuous black area; scutellum and 
mediotergite black, pruinose. Pleura brown, the surface sparsely 
pruinose; dorso-pleural membrane dark. Halteres dark brown. Legs 
with the coxae and trochanters dark brown; femora yellow, the tips 
rather narrowly but conspicuously blackened; a broad, slightly paler 
dark ring at near midlength of the segment; tibiae yellow, the extreme 
bases blackened, the distal third more broadly darkened; tarsi passing 
through brown to black. Wings brown, variegated by yellow, including 
the prearcular field and a confluent area embracing the basal two-thirds 
of cell /s¢ A; a relatively narrow, irregular, yellow band before cord; cell 
Sc yellow; cell R before the origin of Rs less evidently brightened; 
stigmal area a little darker than the remainder of the ground; veins 
brown, brighter in the flavous areas. No macrotrichia on veins beyond 
cord, excepting a loose series of 10 to 12 on outer section of vein R;. 
Venation: Much as in virgulativentris; vein R about two-thirds Rs. 

Abdomen with basal segment black, sparsely pruinose; tergites two 
to four with basal rings yellow, the broader apical rings black; tergites 
five to seven with the basal rings nacreous, the apices black; sternites 
obscure yellow, the subterminal segments somewhat darkened. Genital 
shield and preceding segment obscure orange; cerci chiefly black, the 
tips paler. 


HABITAT: Brazil (Rio de Janeiro). Holotype, 9, Campo 
Bello, Itatiaya, altitude 3,500 feet, October 10, 1929 (ex 
Schade). 


The present fly seems to be most nearly allied to Hexatoma (Eriocera) 
virgulativentris (Enderlein) of Colombia, which, while having a generally 
similar pattern of the legs, wings and abdomen, yet differs in many 
important features, as the entire median praescutal stripe, the details of 
the wing-pattern, and the arrangement and proportions of the abdominal 
fasciae. 
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Hexatoma (Eriocera) variegata sp. n. 


Mesonotal praescutum with three broad brown confluent stripes, 
the anterior ends of the lateral pair narrowly darkened; humeral and 
lateral portions of praescutum broadly golden-yellow; legs dark brown, 
the femoral bases paler; wings pale buffy-yellow, with a heavy brown 
pattern, distributed chiefly as broad seams to the veins and crossveins; 
anterior prearcular region light yellow; R, about twice R243; abdominal 
tergites two to four yellow, the caudal portions broadly blackened. 

Sex (?)—Wing, 10 mm. 

Head broken. 

Mesonotal praescutum chiefly brown, the usual lateral stripes nar- 
rowly darker at their anterior ends and abruptly bordered by golden- 
yellow on the lateral and humeral portions of the sclerite; scutal lobes 
chiefly darkened; scutellum and mediotergite paler. Pleura chiefly 
destroyed by pests. Legs with the femora dark brown, their bases paler; 
tibiae and tarsi dark brown; one pair of legs, detached in the unique 
type, has the femora obscure yellow, with the tips narrowly darkened. 
Wings with the ground-color pale buffy-yellow, heavily patterned with 
brown, distributed chiefly as broad seams to the veins and crossveins; 
cells C and Sc darkened; cord and outer end of cell /s¢ Mz broadly 
seamed with brown; wing-tip extensively darkened but leaving pale 
centers in cells Ry to M,, inclusive; a narrow broken dark crossband at 
level of origin of Rs; base of cell R narrowly darkened; cell /s¢ A pale 
except at outer end; cell 2nd A uniformly darkened; anterior prearcular 
field bright yellow; veins pale. Sparse macrotrichia on veins beyond 
cord, there being about four on basal third of R; and a loose series of 
five or six on distal third of R;. Venation: R, about twice Rois; Riss 
without trichia, about twice the basal section of R;; m-cu about one- 
third its length beyond the fork of M. 

Abdomen with the basal tergite darkened; tergites two to four with 
the base yellow, the caudal border broadly blackened, the dark areas not 
transverse but with the median area more extensively darkened than 
the sides; terminal abdominal segments broken. 


HABITAT: Brazil (Rio de Janeiro). Holotype, Sex?, Campo 
Bello, Itatiaya, altitude 3,500 feet, December 15, 1929 (ex 
Schade). 


The nearest ally of the present fly seems to be Hexatoma (Eriocera) 
amazonicola (Alexander), which differs widely in the coloration of the 
body and wings. 


Lecteria Osten Sacken 


Lecteria (Psaronius) brevisector sp. n. 


General coloration obscure yellow, the praescutum with four very 
slightly different brown stripes; a vague dusky median line from the 
suture to base of abdomen; tips of femora narrowly darkened; wings 
pale yellow, the margin and many of the veins narrowly but conspic- 
uously bordered by brown; vein R; entirely atrophied; Rs angulated and 
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spurred at origin, cell R, being of an unusual width for a member of the 
subgenus. 

Sex(?)—Wing, 16 mm. 

Rostrum and palpi light brown, terminal segment of the latter sub- 
globular. Antennae brown throughout; flagellar segments passing into 
cylindrical, the outer segments with long conspicuous verticils. Head 
strongly narrowed behind, brown, with a sparse pollen; anterior vertex 
wide. 

Pronotum brownish yellow. Mesonotal praescutum with the ground- 
color obscure yellow, with four very slightly differentiated brown 
stripes, the intermediate pair separated on the anterior end by a dark 
spot; pseudosutural foveae large and conspicuous, black; posterior 
sclerites of notum grayish brown, with indications of a very vague, 
median, brown line extending from the suture to the base of abdomen; 
a brownish spot at extreme cephalic-lateral portion of scutal lobes, just 
behind the suture. Pleura brown, rather heavily gray pruinose. Hal- 
teres obscure yellow, the knobs weakly darkened. Legs with the coxae 
reddish brown, gray pruinose; trochanters reddish brown; femora yel- 
low, the tips narrowly and rather weakly infuscated; tibiae and basitarsi 
yellow, the tips narrowly darkened; remaining tarsal segments brown. 
Wings pale yellow, the prearcular and costal regions a trifle brighter 
yellow; cell C weakly darkened near outer end; a restricted but conspic- 
uous dark pattern, including a narrow seam that entirely encircles the 
wing beyond the stigma; narrow seams at origin of Rs, along cord and 
outer end of cell /st Me, Re, fork of Mi42, and as seams along veins M, 
1st A and 2nd A; veins yellow, somewhat darker in the clouded portions. 
Venation: Vein R; entirely obliterated by atrophy and fusion, as in 
abnormis, brevitibia and manca; Rs short, angulated and spurred at origin, 
lying at an unusual distance from vein R,; so that cell R; is of greater 
width than in any other species of the subgenus; in the type, a weak 
crossvein or spur in cell R; about opposite the fork of Rs. 

Abdomen with the basal segment brown, the second segment more 
reddish brown; abdomen broken beyond segment two. 


HABITAT: Brazil (Bahia). J/olotype, Sex?, Ilheos, July, 
1930 (Davis and Shannon); type in the United States National 
Museum. 


The present fly is most nearly allied to Lecteria (Psaronius) brevitibia 
(Alexander), differing especially in the pattern of the wings and in the 
details of venation, notably the short, angulated and spurred Rs, and 
the unusually wide cell R. 


Trentepohlia Bigot 


Trentepohlia (Paramongoma) tucumana sp. n. 


General coloration of thorax uniform yellowish brown; antennal 
flagellum black, the segments long-oval, with short verticils; legs pale 
brown, the tarsi slightly more brownish yellow; wings pale yellowish 
brown, stigma darker brown; R: shortly before the fork of R3.4; m-cu 
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and distal section of Cm diverging at a strong angle; abdominal tergites 
obscure yellow, with a conspicuous brown median stripe. 

Male.—Length, about 7 mm.; wing, 7.5 mm. 

Rostrum brown; palpi black. Antennae with scape and pedicel yel- 
lowish brown; flagellum black; flagellar segments long-oval, with short 
verticils. Head light brown; anterior vertex reduced to a linear strip. 

Mesonotum and pleura almost uniformly yellowish brown, without 
well-defined praescutal stripes. Halteres dusky, the base of stem some- 
what brighter. Legs with the coxae and trochanters obscure brownish 
yellow; femora and tibiae uniformly pale brown; tarsi a very little paler, 
more brownish yellow. Wings uniformly tinged with very pale yellowish 
brown; stigma relatively small, brown; scarcely evident darker seams 
along cord and vein Cu; veins pale brown. Venation: R: shortly before 
fork of Rs,4 suberect; cell 1s¢ Mz moderately elongate; basal section of 
M; arcuated and much longer than the second section of M42; m-cu at 
fork of M; m-cu and distal section of Cm diverging at an angle of about 
120°; distance on margin between tips of veins Cm and 1st A about 
one-fourth the length of m-cu. 

Abdominal tergites obscure yellow, with a conspicuous brown median 
stripe that is slightly interrupted at the bases of the segments; sternites 
more uniformly yellow, the subterminal sternites a trifle darker. 


HABITAT: Argentina. Holotype, #, Tucuman, March, 1926 
(Shannon); type in the United States National Museum. 


The most generally similar species is Trentepohlia (Paramongoma) 
roraimicola Alexander, of Mount Roraima (British Guiana-Brazil 
Border), which differs especially in the details of coloration and wing- 
venation, as the more erect vein R3, with R: at the fork of R34, the even 
more elongate cell /s¢ M2, and the much less divergence of the veins 
m-cu and distal section of Cm. 


Gonomyia Meigen 


Gonomyia (Lipophleps) sana sp. n. 


Belongs to the manca group; mesonotum grayish brown, without 
evident markings; scutellum obscure yellow, darkened medially; legs 
chiefly brownish black; wings with a faint brown tinge, the costal and 
prearcular regions more yellowish; male hypopygium with the dististyle 
a powerful, strongly curved, darkened arm, the latter narrowed into a 
more blackened spinous point, with pale membrane on outer margin at 
point of narrowing. 

Male.—Length, about 3.3 mm.; wing, 3.7 mm. 

Rostrum brownish black; palpi black. Antennae with scape black 
beneath, obscure yellow above; pedicel yellow; flagellum black. Head 
above chiefly yellow, more or less darkened medially. 

Pronotum obscure yellow. Pretergites light yellow. Mesonotum 
grayish brown, without evident markings; scutal lobes extensively dark 
brown, the median area obscure yellow; scutellum obscure yellow, 
darkened medially; mediotergite chiefly pale, the cephalic portion a little 
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darkened. Pleura obscure yellow, with a broad ventral whitish stripe, 
bordered both above and beneath by narrow dark lines, extending from 
and including the fore coxae to the base of abdomen. Halteres pale, the 
knobs broken. Legs with the femora yellowish brown, the tips darker; 
tibiae and tarsi brownish black. Wings with a faint brown tinge; cells C 
and Sc, together with the prearcular region, more yellow; stigma long- 
oval, pale brown; veins brown. Venation: Sc; ending opposite origin of 
Rs, Sco a short distance from tip; Rs about three-fifths as long as its 
anterior branch; m-cu at fork of M. 

Abdominal tergites dark brown, the sternites yellow; hypopygium 
yellowish. Male hypopygium with the outer lobe of basistyle conspic- 
uous, extending caudad about to level of the dististyle. Dististyle con- 
sisting of a small oval fleshy lobe that terminates in a powerful fascicu- 
late bristle, and a powerful, strongly curved, darkened arm, its outer 
end narrowed into a more blackened strong spine; at point of narrowing 
on outer margin with a small amount of pale membrane. Phallosome 
without blackened points. 


HABITAT: Paraguay. Holotype, o&, Villarica, September, 
1930 (F. Schade). 


The nearest ally of the present fly appears to be Gonomyia (Lipo- 
phleps) sandersi Alexander (Cuba), which differs in the details of struc- 
ture of the male hypopygium, as the stout lobe of the basistyle, much 
more slender and more elongate dististyle, and the details of the 
phallosome. 


Teucholabis Osten Sacken 


Teucholabis (Paratropesa) nigrocoxalis sp. n. 


Allied to chalybeia; general coloration of thorax and abdomen pol- 
ished black, without clearly defined blue reflexions; prothorax yellow; 
knob of halteres light yellow; fore and middle coxae yellow, posterior 
coxae and trochanters black; fore femora chiefly black, middle and hind 
femora yellow; wings yellowish subhyaline, with vaguely indicated pale 
brown crossbands; r-m obliterated ‘by fusion of veins R; and Mj4; 
abdomen black, the caudal borders of the intermediate tergites very 
narrowly ringed with yellow; sternites extensively yellow. 

Male.—Length, 7.5-8 mm.; wing, 7-8 mm. 

Rostrum dark, pruinose with silvery; palpi brownish black. Anten- 
nae with scape and pedicel reddish brown, flagellum black; flagellar 
segments passing through short-oval to more elongate, the outer seg- 
ments progressively lengthened. Front reddish, the posterior portions 
of head polished black. 

Prothorax light yellow. Mesonotum polished black, in cases with 
slight blue reflexions. Pleura black, the dorso-pleural membrane and 
tegular callosities light yellow; a transverse band of silvery pubescence 
extends from the wing-root to the mid-coxae on the pteropleurite; 
metapleura with a similar patch of pubescence. Halteres black, the 
knobs light yellow. Legs with the fore and middle coxae and trochanters 
light yellow, the posterior coxae and trochanters polished black or 
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brownish black; fore femora black, the bases narrowly yellow; middle 
and hind femora yellow; fore tibiae and tarsi black; middle tibiae and 
basitarsi yellow, the outer tarsal segments brownish black; posterior 
tibiae obscure yellow, the tips weakly darkened; tarsi black, the basi- 
tarsi dilated. Wings yellowish subhyaline, with vaguely indicated pale 
brown crossbands, including the wing-tip beyond the level of the outer 
end of cell 1st Me, and a broader more diffuse area before the cord, in 
cells R, M, Cu and Ist A involving most of the cells; stigma narrowly 
triangular; cell Sc chiefly dark brown; veins brown. Venation: r-m 
obliterated by fusion of veins R; and Mj42; cell 1st M2 closed. 

Abdomen black, the caudal borders of the intermediate tergites very 
narrowly ringed with yellow; sternites extensively yellow, the bases of 
the segments blackened; hypopygium black. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, #7, Nova 
Teutonia, October 2, 1934 (ex Parish). Paratopotypes,2 72, 
October 22-30, 1934. 


The nearest allied species is Teucholabis (Paratropesa) chalybeia 
Alexander (Colombia). By my most recent key to the Neotropical 
species of the subgenus (Konowia, 12 : 44-45; 1933), the fly runs to 
chalybeia, differing in the reduction of the blue body reflexions, more 
especially of the abdomen, and in the details of coloration, as the black- 
ened posterior coxae and trochanters. 


Teucholabis (Teucholabis) inulta sp. n. 


Mesonotum polished yellow, with three black stripes, the median 
one not reaching the suture behind; lateral stripes confluent with the 
median vitta, their anterior ends extended laterad to margin; head red- 
dish, the central portion of vertex darkened; rostrum black; halteres 
dusky; femora yellow, bi-annulate with black; wings subhyaline, the 
cells basad of cord insensibly washed with darker; extreme wing-tip in 
cell R; darkened; stigma distinct, dark brown; veins pale brown, more 
yellowish in costal field; abdominal tergites black, basal sternites yel- 
low, the outer segments darkened; male hypopygium with the basistyle 
produced caudad into slender terminal lobes. 

Male.—Length, 8-9 mm.; wing, 8.3-9 mm. 

Female.—Length, 9-10 mm.; wing, 8-8.5 mm. 

Rostrum black, paler ventrally, subequal in length to remainder of 
head; palpi black. Antennae with scape yellow, pedicel and flagellum 
black; flagellar segments oval, with long, unilaterally-arranged verticils. 
Head dark reddish, the central portion of the posterior vertex, as well as 
the entire anterior vertex and front, black. 

Pronotum obscure yellow, a little darkened medially behind. Meso- 
notal praescutum polished yellow, with three black stripes, the median 
one not reaching the suture behind, isolating a conspicuous yellow 
median area; median stripe confluent with the lateral pair, the latter 
with anterior ends produced laterad to border of sclerite, the posterior 
ends produced caudad across suture onto scutal lobes; central portion of 
scutum yellow, the lobes extensively blackened; scutellum and para- 
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scutella yellow; mediotergite yellow on anterior half, blackened on 
posterior portion. Pleura chiefly darkened, covered with a dense 
appressed silvery pubescence, the silvery coloration involving the ven- 
tral anepisternum, sternopleurite and dorsal pteropleurite; meron pale; 
a polished black area on dorsal anepisternum and pleurotergite; dorso- 
pleural membrane yellow; a group of long setae on pleurotergite beneath 
wing-root. Halteres dusky. Legs with fore coxae darkened; middle and 
hind coxae pale; femora yellow, bi-annulate with black, including broad 
tips and much narrower rings at or near midlength of the segment, this 
latter ring broader and more conspicuous on the posterior legs; in 
female, this median annulus is very faint to hardly discernible; tibiae 
obscure yellow, the tips narrowly darkened; basal segments of tarsi 
yellow, narrowly tipped with darker; outer tarsal segments black. 
Wings subhyaline, the cells basad of cord insensibly washed with 
darker; extreme wing-tip in cell R; darkened; stigma distinct, dark 
brown; veins pale brown, more yellowish in costal field. Venation: Sq 
ending nearly opposite midlength of Rs, Sc. removed from tip; Re 
oblique, longer than the arcuated Rise or than Re43,4; veins R; and R, 
elongate, extending generally parallel to one another; cell /s¢ M2 closed; 
m-cu shortly beyond fork of M. 

Abdominal tergites black; basal sternites chiefly light yellow, the 
outer segments more uniformly blackened; pleural membrane brownish 
yellow; hypopygium chiefly yellow. In female, the centers of the indi- 
vidual tergites more reddish brown. Male hypopygium with the basi- 
style produced caudad into long fingerlike lobes that extend caudad to 
opposite the level of the longest styli; mesal face of basistyle produced 
into a blade that is further armed with a long erect spine just before 
apex, the mesal edge of stem of style with abundant setae. Outer 
dististyle a long, dusky, gently curved lobe, provided with several 
coarse setae, at and near apex with abundant spinulae. Apical spine of 
aedeagus small and weak. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, #7, Nova 
Teutonia, October 9, 1934 (ex Parish). Allotopotype, 9°, 
September 25, 1934. Paratopotypes,2 7 c%,5 2 9, September 
25—October 24, 1934. 


Despite the virtually unmarked wings, the present fly seems to be 
most closely related to Teucholabis (Teucholabis) melanocephala (Fab- 
ricius) and allies, all species of which having cells /s¢ Me closed likewise 
have the wings conspicuously cross-banded with darker. 


Teucholabis (Teucholabis) dedecora sp. n. 


Mesonotal praescutum yellow, with three polished black stripes 
that are more or less confluent ; median stripe deepest in color on anterior 
third; mediotergite yellow, the posterior portion black; pleura with two 
polished black areas, separated by a pale pruinose longitudinal stripe 
that includes the meron; halteres dusky throughout; femora obscure 
yellow, the distal portions of the fore and middle legs slightly darkened; 
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wings with a faint yellow tinge; wing-tip narrowly and insensibly dark- 
ened; stigma oval, dark brown; veins Re4344 and Rie subequal, a trifle 
shorter than R. alone; m longer and more arcuated than the basal 
section of M3; abdominal tergites black, including hypopygium. 

Male.—Length, 6-6.5 mm.; wing, 6.5-7 mm. 

Rostrum black, subequal in length to remainder of head; palpi black. 
Antennae black throughout; flagellar segments oval, with verticils that 
are considerably longer than the segments. Head dull black. 

Pronotum obscure yellow, narrowly darkened laterally. Mesonotal 
praescutum with the ground-color yellow, with three polished black 
stripes that are more or less confluent, the median stripe deepest in color 
on anterior third, becoming more reddish behind; median region of 
scutum pale, the lobes behind chiefly more reddish; scutellum brownish 
black, paler beneath; mediotergite obscure yellow on cephalic portion, 
the posterior border with two large contiguous black areas. Pleura pol- 
ished black, forming two longitudinal areas, the more dorsal including 
the anepisternum, dorsal pteropleurite and pleurotergite, confluent 
with the posterior mediotergite, the lower stripe on the ventral sterno- 
pleurite; the pale area between is heavily pruinose, extending from 
behind the fore coxae to the base of abdomen, including the entire 
meron. Halteres dusky throughout. Legs with the fore coxae darkened, 
the posterior and middle coxae paler but heavily pruinose; trochanters 
obscure yellow; femora obscure yellow, the distal portion of the fore 
femora, and less extensively of the middle pair, slightly darkened; 
tibiae brown, the tips passing into black; tarsi black; proximal half of 
posterior basitarsus slightly dilated. Wings with a faint yellow tinge; 
stigma oval, dark brown; wing-tip narrowly and insensibly darkened; 
veins brown, those of the prearcular and costal fields more yellow. Vena- 
tion: Sc; ending nearly opposite midlength of Rs, Scz some distance 
from its tip; Reisy4 and R42 subequal, a trifle shorter than R, alone; m 
a little longer and more arcuated than the basal section of vein M3; cell 
1st Mz gently widened distally; m-cu just beyond fork of M. 

Abdominal tergites black; sternites black basally, the outer halves 
of the individual segments brownish yellow; hypopygium black. Male 
hypopygium with the basistyle not or scarcely produced at apex; mesal 
edge produced into three slender black spines, the innermost with del- 
icate setulae at base. Outer dististyle expanded on basal half, the 
outer portion more slender, with long coarse setae. Aedeagus terminat- 
ing in a long curved blackened spine. 


HABITAT: Brazil (Rio Grande do Sul). Holotype, #, Nova 
Teutonia, September 25, 1934 (ex Parish). Paratopotypes, 
2 oo’, September 25-26, 1934. 


I know of no very near relative. The species most nearly resembling 
the present fly are Teucholabis (Teucholabis) furva Alexander (Guate- 
mala) and T. (T.) miniata Alexander (Panama), both of which have sim- 
ilarly darkened halteres and wings of this general pattern, but are 
entirely different in the details of coloration and in the structure of the 
male hypopygium. 
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Molophilus Curtis 
Trichomolophilus subgen. n. 


Characters asin Eumolophilus, differing especially in the very 
numerous macrotrichia in the cells of the wing, these including 
the entire surface beyond the arculus. Venation: Cell R; short- 
petiolate by the presence of a short element Re:3;4, sessile in all 
other species of the genus; R. subequal to R23; fork of M 
symmetrical, the basal deflection of Mi,. not in direct longi- 
tudinal alignment with M, as is the case in Eumolophilus. 
Legs with conspicuous erect setae, arranged to form con- 
spicuous paddles, occurring on all legs, best-developed on 
posterior tibiae. Fore femora and tibiae very short, together 
shorter than the basitarsi. 

Type of subgenus—Molophilus (Trichomolophilus) multi- 
setosus sp. n. (Southern Brazil). 

The chief characters to separate this group from Eumolo- 
philus Alexander lie in the abundant macrotrichia of the cells 
of the wings, these exceeding the condition found in any 
previously described member of either Molophilus or Dasy- 
molophilus, and in the short-petiolate cell R; of the wing, this 
being sessile in all other species of the genus Molophilus, now 
exceeding 300 in number. The short fore femora and tibiae 
and lengthened fore basitarsus indicate a close alliance with 
Eumolophilus, despite the differences above outlined. 


Molophilus (Trichomolophilus) multisetosus sp. n. 


General coloration black; legs with long hair-paddles; wings with 
abundant macrotrichia in all cells; cell R; short-petiolate. 

Male.—Length, about 3.5 mm.; wing, 4 mm. 

Rostrum and palpi black. Antennae with scape and pedicel black; 
flagellum broken. Head brownish black. 

Mesonotum dull black, the anterior lateral pretergites restrictedly 
obscure yellow. Pleura black, with conspicuous white setae. Halteres 
black, the knobs conspicuously and abruptly white, with white setae. 
Legs with the coxae and trochanters black; femora black, with conspic- 
uous erect black setae, those at extreme tip snowy-white; tibiae, espe- 
cially of the middle and hind legs, with conspicuous erect setae; fore 
tarsus with extreme proximal end and tip of basitarsus white; base and 
tip of second tarsal segment white; hind legs with femora and tibiae of 
normal size, the genua slightly whitened; basitarsus entirely snowy 
white, the remainder of posterior tarsi black. Wings with the ground- 
color obscure yellow, with vague darker clouds along cord and, less evi- 
dently, across basal cells and as a subapical band; entire wing-surface 
densely covered with dark trichia, more abundant in the darkened areas 
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mentioned and contributing to the dusky appearance; veins moderately 
dark. Venation as discussed under the subgenus; vein 2nd A ending 
shortly before level of posterior end of m-cu. 

Abdomen, including hypopygium, black. Male hypopygium (as 
viewed in the dry type specimen) with elongate ventral lobes of the 
basistyles. 


HABITAT: Brazil (Rio de Janeiro). Holotype, #7, Campo 
Bello, Itatiaya, altitude 3,500 feet, January 29, 1930 (ex 
Schade). 


The present fly is obviously allied to, yet strikingly distinct from, 
the three species of the subgenus Eumolophilus so far described, penni pes 
Alexander, sabethoides Edwards and thaumastopodus Alexander, all Neo- 
tropical, and as far as now known, restricted to Brazil. The conspic- 
uously hairy wings, with distinct venation, readily serve to separate the 
present fly from the above named species of Eumolophilus. 


AN INTRODUCTION TO ENTOMOLOGY, by JoHN HENRY Comstock. Eighth 
Edition, 1,044 pages, 1,228 figures. Comstock Publishing Company, Inc., 
Ithaca, N. Y. Price, $5.00. 


Probably no entomological text written to the present time has enjoyed such 
popularity as Comstock’s Introduction to Entomology. The soundness of subject 
matter and care with which the original work was cast has made only a few changes 
necessary from time to time. 

In the eighth edition the discussion of chitin has been modernized and the 
numbering of the pages has been juggled somewhat. The Order Protura is placed 
now among the Hexapoda, the Hemimeridae are in the Order Dermaptera, the 
Suborder Idiogastra has been referred back to the Suborder Chalastogastra, 
and a new order, the Protura, or Telson-tails has been appended. New pages 
introduce the Apterygota and Pterygota. 

A half-tone portrait of Professor Comstock appears as a frontispiece. The 
binding of the new book appears to be sufficiently strong to take care of the hard 
use to which this text is generally put.—B. J. L. 














TWO SPINNING MITES ATTACKING THE INCENSE 
CEDAR IN CALIFORNIA 


E. A. McGREGor, 


Bureau of Entomology and Plant Quarantine, 
U. S. Department of Agriculture 


Paratetranychus alpinus, new species 


Female.—Ground color rusty-green-amber, with a dark green lateral 
area which embraces a number of blackish spots and blotches; most of 
cephalothorax and median portion of abdomen paler. Legs and palpi 
rusty greenish amber. A single perfect eye cornea on each side, deep 
carmine. Body setae pale, large for the size of the mite, not arising from 
tubercles, 26 in number. Body broadly oval, widest across middle of 
cephalothorax. A series of measured females averaged 0.259 mm. long 
by 0.201 mm. wide. Anterior margin of cephalothorax conspicuously 
truncated. Mandibular plate abnormally large, often more than half 
length of body; emarginate anteriorly in younger stages, becoming 
rounded at maturity. Location of main dorsal suture aberrant in that 
it occurs behind midpoint of body, thus resulting in a greatly reduced 
abdomen. ‘‘Thumb” of palpus much shortened axially, considerably 
thicker than long, bearing at its tip a non-clavate “finger’’ which is only 
slightly longer than thick; the clavate dorsal sensilla is diminutive com- 
pared to the terminal “‘finger’”’; just dorsad of the terminal ‘“‘finger”’ 
arise the customary pair of digituli which are tacklike, and exceed 
somewhat the terminal sensilla; a short hair arises near the base of the 
dorsal sensilla, and a stronger pedestaled seta arises dorsally from the 
“thumb” near its base; a hair arises laterally from near the ventro- 
distal angle of ‘‘thumb.”’ Legs rather short, foreleg not over four-fifths 
the length of the body, well supplied with strong hairs. Relative lengths 
of the joints of foreleg as follows: Coxa, 16; trochanter, 18; femur, 20; 
patella, 16; tibia, 16; tarsus, 18. Tip of tarsus (female) supplied with a 
strong, gently curving claw; at a point about one-fifth the length of the 
claw from its base arise six straightish spurs whose tips about equal that 
of the main claw; four tenent hairs, as usual, arise in pairs on either side 
of the base of the main claw. Collar trachea extending downward and 
backward as a straightish narrow tube, ending in a slightly enlarged 
chamber. Egg distinctly flattened (lenticular). 

Male.—General body color or: ar -amber; abdomen with blackish 
green blotches; cephalothorax rather free of blotches. Body broadly 
obpyriform, w idth 85-100 of length, in this respect unusually broad for 
a male spinning mite. Mandibular plate 58-100 the length of the body 
rounded anteriorly. Main dorsal body suture behind midpoint. Palpus 
bearing a spur dorsally on second joint. Penis somewhat resembling 
that of P. ilicis; inner lobe barely visible, stout; a rather weakly devel- 
oped basilar lobe dorsally. Shaft short and thick, tapering little dis- 
tally; distal portion bent donward almost 90 degrees from main axis of 
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the penis to form the strong, tapering hook; the hook member is about 
as long as the shaft, and terminates in a thin, unbarbed, but clearly 
truncate, tip. 


Type slide—Cat. No. 1145, U. S. National Museum. 

The type material is from Camp Nelson, Tulare County, 
California, July 21, 1932, from foliage of the incense cedar 
(Libocedrus decurrens Torr.). The writer has collected this 
species as far north as Mt. Hood, Oregon, and as far south as 
Mt. San Antonio in southern California. Under certain con- 
ditions this mite becomes very abundant on the incense cedar, 
and at times (together with the next species) causes the tree 
to take on a sickly yellow appearance, and considerable shedding 
of leaves may occur. 


The present species is probably closest to P. ilicis McG. and P. 
ununguis Jac., and may be distinguished from these as follows: 

P. ilicis. Hook of penis about half length of shaft, ending in a very 
acute point; thumb of palpus hardly thicker than long, bearing a clavate 
terminal “‘finger’’; dorsal body setae arising from prominent tubercles; 
tarsus two-thirds again as long as tibia; mandibular plate distinctly 
emarginate anteriorly. 

P. ununguis Jac. Hook member of penis only half length of shaft, 
terminating in a thick, truncate tip; thumb of palpus barely thicker 
than long, bearing a terminal ‘‘finger”’ (longer than thick) with parallel 
sides and blunt tip, and with dorsal sensilla arising rather remote from 
third (from tip) digituli; dorsal body setae arising from inconspicuous 
tubercles; mandibular plate rounded anteriorly. 

P. alpinus, sp. nov. Hook of penis in length equalling shaft, ending 
in a thin unbarbed, but clearly truncate, tip; thumb of palpus about 
twice as thick as long, bearing a dome-shaped terminal “finger” that is 
slightly longer than thick, and obscurely pointed, and with dorsal 
sensilla arising very close to third (from tip) digituli; dorsal body setae 
not arising from tubercles; mandibular plate often more than half 
length of body, not emarginate in adults; tarsus barely exceeding tibia. 


The following mite is referable to the genus Tetranychus, but 
in the case of the palpus, penis, and dorsal cuticular appendages 
is very aberrant. It cannot be placed in any known species of 
Tetranychus, and can not be likened to any. The description 
follows: 


Tetranychus libocedri, new species 


Female.—General color pale, rather free from spots. Body broad 
oval. A series of measured females averaged 0.302 mm. in length by 
0.224 mm. in width. Anterior margin of body (above palpi) produced as 
a conspicuous angle. Main dorsal suture near middle of body. A single 
perfect eye cornea on each side. Mandibular plate large, noticeably 
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emarginate. Thirteen pairs of greatly reduced dorsal cuticular appen- 
dages, not arising from tubercles; of these, the most prominent are a 
pair anteriorly overlying the palpi; one on each lateral margin opposite 
middle of mandibular plate, about half the length of the anterior pair; 
the remaining 22 setae reduced to mere oblanceolate rudiments, of which 
14 are marginal and 8 are submedian; of the latter, two pair lie in front 
of the suture, and two pair behind it. Thumb of palpus about as long 
as thick, bearing at its tip a very attenuate, acute ‘‘finger’’ which is 
three and a half times as long as thick; on upper distal corner of thumb 
are two naillike digituli; on upper side about midway to base is a small 
spindle-shaped sensilla, one-third as long and less than one-half as 
thick as terminal ‘‘finger’”’; a weak hair arises at base of sensilla, and a 
strong hair arises dorsally half way between sensilla and base of thumb; 
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a hair similar to the latter arises laterally from near the center of the 
thumb. The stout claw of the penultimate joint reaches well beyond 
the dorsal sensilla. Legs rather long, foreleg (to base of coxa) fully nine- 
tenths as long as body. Femur one-third again as long as tarsus; coxa 
unusually long, nearly two-thirds the length of the femur. Relative 
lengths of leg joints as follows: Coxa, 21; trochanter, 8; femur, 35; 
patella, 21; tibia, 22; tarsus, 26. Tip of tarsus (onychium) bearing a 
claw which is strongly arcuate and 6-cleft to near the base. The usual 
four tenent hairs arise from the onychium—a pair on each side of the 
claw base. Collar trachea very difficult to observe, but appearing to 
consist of a narrow, gently curving tube which expands at its inner end 
to form a rather ample, elliptical chamber. 
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Male.—As usual, much smaller than female, and with legs propor- 
tionally longer. Palpus with terminal “‘finger”’ greatly reduced, it being 
greatly exceeded by the dorsal sensilla; spur on second joint very prom- 
inent. Legs I, II, and III bearing a tarsa! claw with the six terminal spurs 
reduced to mere papillae; tarsal claw of leg IV much as in the female. 
Penis very unlike that of any known spinning mite; inner lobe seemingly 
slender, rodlike, expanding abruptly to form the very thick shaft; basilar 
lobe present dorsally, but hardly prominent; axis of shaft continuous 
with that of inner lobe, becoming narrowed slightly distally, but ter- 
minating in a truncated, socket-like end whose thickness is greater than 
that of the inner lobe; no hook or barb present. 


Type slide—Cat. No. 1144, U. S. National Museum. 

The type material is from Camp Nelson, Tulare County, 
California, July 21, 1932, from foliage of the incense cedar 
(Libocedrus decurrens Torr.). This mite works in conjunction 
with the species of Paratetranychus described herein. It is 
not known which is the more serious, but together these two 
spinning mites are capable of considerable russeting and 
dropping of foliage of this magnificent Sierra conifer. 


EXPLANATION OF PLATES 


PiatTE I 
Paratetranychus alpinus 


Fig. 1. Lateral view of penis. 
Fig. 2. Terminal joints of palpus with appendages (viewed from side), 
Fig. 3. Collar trachea (lateral view). 
Fig. 4. Right foreleg (viewed dorso-laterally). 
Fig. 5. Terminal portion of tarsus of leg I with tarsal appendages (9). 
Pirate II 
Tetranychus libocedri 
Fig. 1. Terminal portion of palpus with appendages (viewed from outside). 
Fig. 2. Penis, lateral view (D, distal; P, proximal). 
Fig. 3. Collar trachea (lateral view). 
Fig. 4. Tip of tarsus of leg III, viewed laterally (9). 
Fig. 5. Frontal dorsal seta. 
Fig. 6. Outline sketch of mature female (lateral view). 
Fig. 7. Left foreleg, viewed from inside. 
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DESCRIPTIONS OF SOME RABBIT BRUSH AND 
WILLOW APHIDS'! 


G. F. KNOWLTON AND C. F. Situ,? 
Utah State Agricultural College, Logan, Utah 


The following article deals with one apparently undescribed 
aphid from willow and three little-known species from rabbit 
brush (Chrysothamnus). 


Cavariella hendersoni n. sp. 


The writers are indebted to Professor M. A. Palmer for 
examining material of this species. 








PED 


G. FP. KNOWLTON 


Fic. 1. Cavariella hendersoni n. sp. A-C: alate vivipara. Aspidaphis adjuvans 
rowei, n. sub. sp. D-G: oviparous female; H—-K: alate vivipara. 


Alate vivipara.—Size 1.25 to 1.5 mm. long and 0.5 mm. wide; vertex 
rounded; antennae black except proximal end of III and inserted just 
beneath margin of head; antennal III, 0.37 to 0.4 mm. long, tuberculate, 
with 24 to 32 sensoria; IV, 0.13 to 0.17, with 2 to 6 somewhat 
tuberculate sensoria; V, 0.08 to 0.13 with 0 to occasionally 1 secondary 
sensorium plus the usual primary sensorium; VI, 0.11+0.14 mm.; 


1Contribution from the Department of Entomology, Utah Agricultural Experi- 
ment Station. 
2Associate Entomologist and Graduate Assistant. Publication authorized 
October 26, 1935. 
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rostrum reaching second coxae; tip slenderly obtuse; rostral IV+V, 
0.11 mm. long; prothorax partly hidden by large mesothoracic lobes; 
wing venation normal, second branch of media arising nearer to margin 
of wing than to first branch; hind tibiae 0.83 to 0.9 mm.; hind tarsi 
0.13; eighth abdominal segment extended into a dorsal tubercle above 
the cauda; cornicles blackish and much swollen on distal half, 0.33 mm. 
long, reaching to or beyond end of cauda; cauda black with 2 lateral 
hairs on each side and 0.08 mm. long on mid-line and 0.146 total length. 

Cavariella hendersoni resembles C. capreae (Fab.) to some extent but 
differs in possessing sensoria on antennal IV. 

The material of C. hendersoni was collected upon Salix leaf at 
West Weber (Weber County), Utah, June 7, 1932 (Knowlton) and 
named in honor of Dr. W. W. Henderson, Entomologist, Utah Agri- 
cultural Experiment Station. 

Type in writers’ collection; paratype in the U. S. National Museum. 


Fic. 2. Aphis infrequens Knowlton. A: alate vivipara; B-F: apterous vivipara. 
Aphis chrysothamnicola (G. and P.), G, J, L: alate vivipara; H, J, K: apterous 
vivipara. 


Aspidaphis adjuvans rowei n. subsp. 


A pterous ovipara.—Color yellowish-green; size 1.5 mm. long and 
0.67 mm. wide; surface of body rugulose; antennae attached slightly 
below margin of head, short, 5 segmented, proximal half somewhat 
dusky, darker beyond, 0.48 mm. long, secondary sensoria lacking; 
antennal III, 0.14 mm.; IV, 0.07 to 0.08; V, 0.07+0.06 to 0.07 mm, 
long; rostrum reaching second coxae, tip broadly obtuse; rostral IV+V, 
0.1 mm. long; legs short; hind tibiae 0.41 mm. long, swollen, with 20 to 
35 sensoria; hind tarsi 0.11 to 0.12 mm. long; cornicles 0.06 to 0.07 mm., 
clavate, recumbent, without flange, with opening on inner side before 
tip (single exception, on outer side just before end), with a few folds on 
proximal half; eighth tergite elongated, projecting over, but not reaching 
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to, end of cauda; abdomen usually contains but one egg, the largest 
being 0.54 mm. long. 

Described from seven specimens collected on Chrysothamnus, five 
miles west of Clover, Utah, October 2, 1932 (Knowlton). 

Alate vivipara.—Size 1.38 mm. long; antennae 0.71 mm. long, 
5-jointed, black beyond basal third of III; antennal III, 0.24 mm, 
with 4 to 5 sensoria; IV, 0.13; V, 0.11+0.11 mm.’long; hind tibiae 
0.77 mm.; hind tarsi 0.15 mm.; abdomen green, cornicles 0.06 mm., as 
in ovipara; large supra-caudal shield about equal in length to cauda. 

Described from one specimen collected on C. nauseosus at Kanosh, 
Utah, May 3, 1934 (Knowlton). 

This variety differs from A. polygoni Gillette in alate having longer 
hind tibiae and tarsi, slightly shorter cornicles, fewer sensoria on III, 
and in its host plant. Gillette’s species appears to be a synonym of 
A, adjuvans Walker. 

Type in writers’ collection, named in honor of J. A. Rowe. 


Aphis infrequens Knowlton 
Knowlton, Pan-Pacific Ent. 6: 38, 41. 1929 


A plerous vivipara.—Size 1.55 to 1.75 mm. long and 1.04 to 1.08 wide; 
antennae 1.08 to 1.14 mm. long, concolorous with body to about middle 
of V, largely black beyond; antennal III, 0.26 to 0.31 mm. long, usually 
swollen through middle, with 0 to 4 round sensoria in a row; IV, 0.23 to 
0.25; V, 0.19 to 0.21; VI, 0.13+-0.23 to 0.14 +0.21 mm.; rostrum reaching 
fourth to fifth abdominal segment, rostral IV+V, 0.27 to 0.29 mm. 
long; prothoracic, first and seventh abdominal tubercles prominent; 
hind tibiae 0.94 to 0.97 mm. long; hind tarsi 0.14; cornicles black, 
imbricated, 0.16 mm. long; cauda blackish, roughly conical, with 3 to 4 
lateral and 3 dorsal hairs. 

Aphis infrequens differs from A. chrysothamnicola (G. and P.) in 
having a longer rostral IV+V, sensoria usually present upon antennal 
III of aptera, cornicles with somewhat better developed flange and more 
black along sides of thorax. It differs from A. chrysothami Wilson in a 
number of respects. 

Described from specimens collected upon Chrysothamnus parryi 
at Benjamin, Utah, July 8, 1934 (Knowlton and C. F. Smith). 


Aphis chrysothamnicola (G. and P.) 


Gillette and Palmer, Ann. Ent. Soc. Amer., 22 (1): 5, 1929. Anuraphis 


Material of this species has been collected in several parts of Utah 
upon Chrysothamnus nauseosus. 

A pterous vivipara.—Color brownish-red; size 1.71 to 2.04 mm. long 
and 1.14 to 1.25 mm. wide; antennae 1.03 to 1.11 mm. long; antennal III, 
0.21 to 0.23 mm. long, without sensoria; IV, 0.16 to 0.18; V, 0.16 to 
0.18; VI, 0.11+0.19 to 0.23 mm.; rostrum reaching second to third 
abdominal segment, rostral IV+V, 0.21 to 0.23 (occasionally 0.25) mm. 
long; hind tibiae 0.72 to 0.75 mm.; hind tarsi 0.13; abdomen rounded; 
cornicles 0.12 to 0.16 mm., black, cylindrical; cauda short, somewhat 
cone-shaped, with five to six curved hairs on each side. 

Described from sluggish, wingless females collected upon older, 
brown twig bark at Amalga, Utah, September 1 and 2, 1926 (Knowlton). 
Illustrations from paratypes received from Professor M. A. Palmer. 











THE CLASSIFICATION OF THE THYATIRIDAE 
(LEPIDOPTERA) 
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The Thyatiridae have had a strange fate. The first recogni- 
tion of their unity, as represented by the name Bombycia (in 
the Verzeichniss appearing only in the plural, Bombyciae) in 
Htibner’s various works, has been generally ignored, and the 
name transferred to a Noctuid genus, following its casual 
misuse by Stephens. At the other end of the line we have 
three recent revisions: the one by Houlbert! almost silently 
passes over the tropical and most of the American species, 
limiting itself to the Palearctic Region; its keys are based 
largely on details of pattern. The review in Seitz? is limited 
to brief descriptions of the genera, without keys or as a rule 
even statements of contrasted characters, and still briefer 
descriptions, helped out by colored figures, of the species. 

Matsumura’s series of papers*® is limited to Japan, with 
Formosa and Corea. His ‘‘6000 Insects” is in Japanese, but 
the figures of all the species, while a little vague, are useful; 
the other two papers are in English. Matsumura’s key is 
largely based on points of venation which I fear will not prove 
trustworthy when longer series and more species are studied. 
Fortunately I have been able to study a few of these genera in 
our collection, or in the U. S. National Museum; and the 
remainder are noted at the end of this paper. Let us hope our 
Japanese colleagues will complete this work by making corre- 
sponding studies of the genitalic and other characters developed 
in this paper. 


The point of interest that called my attention to this group was the 
interrupted distribution of the genus Thyatira, known from Europe to 
Japan and Siberia, and practically limited in the old world to the tem- 
perate zone, then jumping temperate North America and reappearing 
in the Neotropical, from Arizona to the Argentine. The very superficial 

1In Oberthur’s Etudes de Lep. comparée, xviii 2e. partie, 252 pp., 10 pl., 1921. 

*Macrolepidoptera of the World, ii, 321-333, 1912 (by Warren); x, 657-663, 
1930 (by Gaede). 

’Especially ‘‘6000 Insects of Japan-Empire,’’ 668-678, 1931; Insecta Matsu- 
murana, vii, 190, and viii, 89, 1933. The last includes a catalogue of the species, 
with bibliography, and a key to genera. 
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characters on which our classification was based left a danger that our 
American and Old-World types might not be really related; so an attempt 
to find more fundamental characters was in order. A further stimulus 
was the receipt from several sources of interesting types from Asia, 
among them the endemic genera Habrona, Psidopaloides, Gaurena, Baip- 
sestis and Parapsestis, and later Suzupsestis, Horipsestis, Saronaga, 
Horithyatira and Miothyatira from Japan and Formosa. The National 
Museum contributed Psidopala, and the loan of Lithocharis, Saronaga, 
Melanocraspes, Kurama mirabilis Butler and Cymatochrocis, for study of 
the genitalic characters, so that the genera unavailable were limited to 
a few from Eastern Asia, and we hope these will not make too important 
a gap in the picture. The most serious omission is probably Plusinia, 
which is represented by the female type in the British Museum, and 
Mimopsestis (Spilobasis), also, I believe, known only by the type. If 
these are Thyatirids at all they should throw light on the origin of the 
whole group when studied. 

It immediately became evident that most of the characters, if used 
rigidly, would separate very closely related species. For instance, Mi 
is free in our specimen of Baipsestis suzukii Mats., but is given as 
stalked in Matsumura’s key, and is stalked in the closely related Par- 
apsestis argenteopicta Oberthiir; is free in Psidopala, and Thyatira batis 
L. and decorata Moore, but stalked in the corresponding Psidopaloides 
and T. mexicana Hy. Edw.; free in Habrosyne (Miothyatira) aurorina 
Butler, but stalked in H. derasa L., and scripta Gosse, while it is variable 
in H. (Cymatochrocis) dieckmanni Graeser. Cilia on the antennae, 
which are used to separate Thyatira from Habrosyne, fail in T. (Horithy- 
atira) decorata. The only imaginal characters that seem to be of definite 
grouping value are the densely hairy eyes of the Polyploca group, and a 
few points in the genitalia, such as the hairy uncus of the Polyploca 
group, or the fluted valves of the Habrosyne group, and so far as we yet 
know the larval type, cryptically colored in the Thyatira and Habrosyne 
groups, translucent white in those related to Polyploca and Bombycia 
(including Euthyatira). 

On the whole it seemed best to treat the Thyatiridae like the 
Agrotinae‘; to accumulate aii the characters that could be tabulated and 
base the classification on total resemblance, rather than any particular 
characters taken beforehand as primary. Some 40 characters were 
found, aside from mere features of pattern, though there is a little 
uncertainty about the vestiture of some Oriental genera where only 
damaged specimens were available. A good percent of intermediate 
types were given half-counts, as in the Agrotinae. The following char- 
acters were finally tabulated: 


Eyes: Hair strong; weak and only visible in a favorable light (Thyatira batis); 
obsolescent, or perhaps occasionally absent. 

Lashes (above and behind eye): Well developed: long but very sparse; or 
rudimentary (many intermediate cases—this is not a useful key-character). 

Antennae: Very broad and prismatic, widened above base (Polyploca); 
normally prismatic (Habrosyne); shortly ciliate (Thyatira batis); heavily ciliate 
(Habrona). 


‘Forbes Ent. Am., xiv, 1-41, 1934,—especially pl. vi. 
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General thoracic vestiture: Fine, medium, or coarse (the vestiture was mixed 

in all forms examined). 
» Marginal crest of tegulae (patagia): High in front (Euthyatira, Kurama); or 
low (Thyatira and Habrosyne groups); sheared off evenly with posterior tuft 
(Habrosyne and Thyatira); shortly truncate at tip (Psidopala, Gaurena) or low and 
ragged (Bombycia group). 

Middle tuft of thorax: Low and slight; moderate and somewhat truncate; 
massive, and truncate even with tegulae (Habrosyne). 

Abdominal tufts: Absent; weak on third segment only; strong on third and 
weak or absent on others (fanlike in Baipsestis); subequal on three segments 
(Pseudothyatira). 

Media of each wing: From center of end of cell; somewhat below center; twice 
as near M3; 3 or 4 times_as-near as M3; or very close to M; (hind wing of Habrona 
only). ; 
Apex of fore wing: Rounded off between R, and Rs; somewhat rounded or a 
little truncate; continuous in line with outer margin to a marked apex; or minutely 
falcate (Lithocharis only). 

Anal angle: Rounded off (Bombycia); slightly lobed, with a weak tuft (Euthy- 
atira, Thyatira batis); or lobed and tufted (Habrosyne, T. mexicana).5 

Width of fore wing. 

Tuft near base of fold: Absent; short and rounded; slender and ridge-like, 
oblique (Habrosyne) ; double, the upper part offset outward (Euthyatira); transverse 
clear across the wing (Lithocharis). Half-counts were freely used for intermediate 
cases. 

M, of fore wing: Stalked, or free (several species with M, from extreme base 
of acc. cell, or individually variable, were given half-counts). 

Accessory cell: Closed or open; short (Psidopaloides); medium (Palimpsestis, 
Habrona, etc.); or long (Habrosyne); R4 associated with R; or with R; from its tip 
(when the cell was open the point of closest approach of Rs and Ry, was taken as 


its tip). 
iy and R of hind wing: Closely parallel beyond cell; or actually fused (Psido- 
paloiges, also Demopsestis, not tabulated). 


GENITALIA. 


Uncus: Long and slender (Horipsestis to Cymatochrocis); shortened, its length 
comparable to distance between bases of socii (Euthyatira, Melanocraspes); rudi- 
mentary and naked (Nemacerota to Baipsestis), or hairy (Polyploca group). 

Sociit: Simple and continuing curve of tegumen; set on at a sharp angle or 
articulated; complex; very complex, with a recurrent branch (Kurama). 

Scobinations: On tip of subanal chitinization (gnathos?); or ental extensions 
of base of costa of valve; or dorsal part of juxta. 

Valve: Degree of chitinization (especially of sacculus) and plaiting. 

Sacculus: Spines at tip, or near middle of lower edge (a hairy tubercle or low 
ridge was counted as half a spine). 

Clavus (ventral part of rod connecting costa of valve with a notch in side of 
juxta): Large and hairy; weak; or absent. 

Costal spine: (on dorsal part of this rod, near base of costa): present, rudi- 
mentary; or absent. 

Penis: Cornuti—Present or absent. 

Terminal spine or hook: Present or absent (the enormous spine of Parmelina 
was given a double count). 

External spinules: Present or absent. 

Spiracle: Ratio of height to length of tendon, and to height of the half-bar 
that supports the tendon. 

Eighth segment of abdomen: Length relative to height; presence of pockets 
at base. The pockets may have been overlooked in some of the Bombycia group 
where specimens were unfavorable; but the combination of long segment and 
pockets is limited to the Habrosyne group, and to a less degree, Saronaga 
and Horispestis. 


5There are keys in the literature that make the anal angle of Thyatira only 
with, or only without the anal tuft. 
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TEXT Ficure 1 


In this diagram one can find an approximate indication of the relation between 
each genus or leading form studied, and any other in the Thyratirinae. Find the 
two names, one at the left and the other at the bottom of the diagram; the symbol 
in the square where the corresponding line and column meet indicates the degree 
of divergence. A solid black square shows no more than 8 differences in the 
structures studied (or a corresponding larger number of half-counts), and may be 
taken to mean the forms are pretty safely congeneric. The small white square, 
indicating not more than 12 differences, may be considered to mark border-line 
and debatable cases, the other symbols indicate pretty safe generic difference. 
The two forms most nearly identical were Habrosyne scripta and derasa, not sepa- 
rately charted, which showed only three insignificant points of difference, though 
Houlbert separates them generically. Parmelina and Pseudothyatira were perhaps 
the most completely different. 

The little symbols against the names in the lower list are intended to suggest 
the types of uncus and socii: uncus hairy; socii upcurved; uncus rudimentary; 
uncus and socii short and stiff; uncus and socii long, curved and parallel. 


Cymatochrocis 
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As in the case of the Agrotinae, the number of differences between 
each genus and each other genus was counted up, and the genera were 
rearranged until the differences between successive genera were made as 
low as possible. In the diagram (text fig. 1) symbols are used to present 
the result; as in the Agrotine paper, the square where the line bearing 
the name of one genus meets the column with the name of any other, 
indicates the degree of resemblance of the two genera, a dark symbol 
indicating close resemblance, and a light one, lack of resemblance. As 
the squares of neighboring genera in the list lie close to the diagonal, the 
grouping of dark symbols near the diagonal shows that the arrangement 
is fairly natural. The only real interruption is the Psidopala group, 
which lies on a side-branch, and would make a break wherever it was 
placed. Several odd resemblances, marked by dark symbols in the 
more basal part of the diagram, are no doubt due to convergence, for 
instance Euthyatira and Thyatira, where the different larval type shows 
the genera are not really related. 


GENERIC GROUPING AND DISCUSSION 


Of the large number of genera that have been proposed in the 
Thyatiridae, the majority, by Houlbert and Matsumura, are based on 
single minor points of venation, and even purely pattern characters. It 
is believed that the use of a smaller number of genera will give a clearer 
idea of the relationships (more as has been customary in Europe and 
the U. S.); and that the remaining names should be used only as sub- 
genera, in considering the internal classification of the special groups. 

Polyploca: Houlbert uses two names to represent the hairy-eyed 
types, and Matsumura adds a few more for the Japanese species. Of 
the latter only Kurama is at hand. I use the two Houlbert names as he 
does, but probably incorrectly (see Matsumura ’33, p. 100). In any case 
they are hardly more than subgenera and are not separated in most 
European works. The group is definitely Palaearctic. If the three 
types studied are considered separable the following characters may 
be used: 

Accessory cell linear; segments of antenna less than twice as high as wide; 
socii with large dorsal recurrent branches..................+00. (Kurama) 
Accessory cell broad; antenna deeply prismatic, the segments more than 
twice as high as wide, and shaft abruptly narrowed to base; socii with- 
out recurrent branches. 
Vestiture finer, and merely loose on thorax; M? of fore wing arising 
definitely below middle of end of cell; socii highly modified (Pierce, 
Pl. iv, flavicornis L.)® sacculus less heavily chitinized, with terminal 
CRUE MEE vin isc Fock sndecwedinns déadiveneuscatamaese cegee us (Polyploca) 
Vestiture coarser and definitely tufted; M* from middle of end of cell; 
socii small and simple (Pierce, Pl. iv, ridens Fabr.);§ sacculus almost 
wholly chitinized, with median as well as terminal spine; penis 
extraordinary, composed mostly of the terminal spine...... (Parmelina) 


Bombycia (Cymatophora). Again Houlbert’s choice of genotype has 
been challenged, but the two groups that I call (following him) (Cymat- 
ophora) and Palimpsestis, are closely related and not separated by most 
workers. To represent the group in the broad sense seven species were 





®Pierce, The Genitalia of the group Noctuidae, 1909; pp. 22, 23, pl. iv. 
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tabulated: Bombycia octogesima Hiibner (the true or was compared and 
differs insignificantly), ‘‘Palimpsestis’”’ fluctuosa Hubner, Parapsestis 
argenteopicta Obt., Baipsestis suzukii, Suzupsestis albida Suzuki, Nema- 
cerota alternata Moore, and ‘‘Euthyatira”’ semicircularis Grote. They 
divide into three well marked types by the condition of uncus and 
socii: Bombycia and ‘‘Palimpsestis’”? have a normal uncus, and socii 
articulated and upcurved; the four Asiatic genera have the uncus 
obsolete and the socii straight, stiff and slanting down, and semicir- 
cularis has both short and relatively straight, as in Euthyatira. Two or 
three American species have a forked uncus. Differences between the 
different ‘‘genera”’ are otherwise numerous but not very important, and 
some of Matsumura’s recent genera represent no doubt similar minor 
subgroups. B. verdugoensis Benjamin was incompletely examined and 
belongs in the complex, nearest Palimpsestis, but is unusually hairy. 

The inclusive name for the group is in doubt. It generally goes as 
Bombycia in America, but Cymatophora in Europe. Both names were 
proposed in Hiibner’s ‘‘Tentamen,” and variously used by him and 
others in the next twenty years. The name Bombycia, as shown both 
by the Tentamen type, and species put in it in Huibner’s later works, 
was intended for the Thyatiridae as a whole, was indeed the first clear 
recognition of the family as a group. Stephens early misused it by 
transferring it to a Noctuid which superficially resembles the family 
but was not mistaken for it by Hubner (‘‘Bombycia” viminalis Fabr.); 
and this species has been generally taken as the type by those Europeans 
who used the name at all. In the same way, but without even a plaus- 
ible reason, Cymatophora, originally proposed for the ‘‘ Boarmia”’ group 
of geometers, was arbitrarily transferred to this group by Treitschke. 
It would seem as though the workers of that time viewed Hubnerian 
names as outlaws, subject to being seized and converted by the first 
comer. Some recent workers, likewise, have viewed any name which 
appeared in the notorious ‘‘Tentamen”’ to be similarly outlawed, no 
matter how much he used it in other and admittedly valid works. As 
to “Bombycia”’ viminalis, Habner was acquainted with it, and put it 
under the synonymous name of saliceti Borkh., in Achatia, coitus 
Raphia, among the normal Noctuidae. 

Besides this immediate group there are four other types in the 
Bombycia complex, all primarily palaearctic, though one is present also 
in America; Lithocharis, Saronaga, Melanocraspes (Exothyatira Mats.) 
and Euthyatira. By the type of uncus Lithocharis and Saronaga belong 
near Bombycia, while Melanocraspes and Euthyatira are attached to it 
through E. semicircularis (and probably the old-world genus Parag- 
norima). All are closely linked, though Lithocharis is unqiue in its 
falcate wing and scale-ridge clear across the base, and Euthyatira by its 
massive tuft far out in the fold. Saronaga and Melanocras pes are rather 
synthetic forms, and also linked by habitus to Euthyatira. The long 
last segment and pockets of Saronaga would make it the most primitive 
member of the tribe, if taken at full value. 

Lithocharis. The apex and basal tuft are sufficiently good generic 
characters, but Houlbert certainly went to the extreme in making it a 
subfamily. It is in other features a derivative of Saronaga. 


TT LITT 


ee: Pea 8 O29 
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Euthyatira. If Kawada’s figure of pryert Butler’ is anything like 
as good as it appears to be, this must be a Euthyatira close to pudens 
Guenée, and not a Kurama. Grote’s genus Persiscota’ is a pure synonym, 
its named type, lorata Grote, being hardly more than a subspecies of 
pudens. E. pudens is curious in having two distinct patterns, one normal 
for the Bombycia group, the other at first glance almost like Thyatira, 
though lacking its silver marginal crescents. Both types of pattern are 
also known in Melanocras pes, and some of its species may also turn out 
dimorphic. 

Horipsestis. This curious genus is perhaps the most primitive of the 
subfamily, combining the primitive structures of Psidopaloides with the 
generalized pattern of Bombycia. Matsumura’s description, figure and 
key, show some inconsistencies, but he writes me that the species 
actually has the accessory cell closed and M; shortly stalked on it. So 
no tangible difference from Sugiploca (based on a very similar species, 
also from Formosa) remains. The separation of Sc and R of the hind 
wing, and the hook on the uncus alone separate Horipsestis structurally 
from Psidopaloides, though they look so different. Even the scobinate 
gnathos may be primitive, representing the more normal gnathos of 
Cyclidia. 

Psidopaloides. This genus contains the smallest and most delicate 
of the Thyatirinae, and the following species is the smallest of all. 
Almost unique specializations are the long stalking of the radial veins 
(see text figure) and the actual fusion of Sc and R of the hind wing (also 
reported for Demopsestis, in a very different group). The pattern is 
characteristic, and the three pale patches suggest the Thyatirini, though 
different in detail. It is no doubt a direct derivative of the preceding. 


Psidopaloides minutus, new species 
(Text figure 2; Pl. III, Fig. 13) 


Antennae prismatic, with minute pubescence. Eyes completely 
naked, normal, lashes few and not strong. Palpi moderate. Vestiture 
largely of large imbricated spatulate scales, with some flattened hair 
and true hair, much coarser than in most Thyatiridae; no anterior tuft; 
tegulae with truncate dark tips, and disc with a moderate diffuse tuft. 
Abdomen apparently smooth scaled (a little rubbed in all the specimens). 
Fore wing (text figure) with accessory cell very broad, less than four 
times as long as wide; M; from beyond its middle; R; shortly stalked on 
R3i4 from its tip; Mz from middle of end of cell. The wing fairly broad, 
with definite but not strong anal lobe, and a rounded raised black tuft 
near base of fold, as in many of the Bombycia group. Hind wing with 
Se and R fused for some distance beyond cell, Me from a little below 
middle of cell. Hair on tibiae coarse, the hind metatarsus a little swollen 
as usual. Abdomen with small but definite shaggy spiracular tufts. 

Ash gray. Thorax with luteous scale-bases conspicuous in rubbed 


specimens, but probably with only their black and dark gray tips visible 


THokoryukan’s Jap. Ins. 1188, fig. 2845, 1932. 
8List of N. Am. Eupterotidae, etc. Abhandl. Naturw. Ver. Bremen, xiv, 10, 
1895. (Apparently missed by Zoological Record.) 
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when fresh. Basal area of fore wing dull luteous, with a black subbasal 
bar on R and a patch extending from fold to inner margin, including the 
basal tuft; antemedial line strongly oblique outwardly to inner margin, 
evenly convex, white, defined with dark gray on inner side, and out- 
wardly with a broad blackish area that shades into the ash gray ground. 
Costa with a pale hoary patch from middle to two-thirds, followed by 
an oblique blackish fascia from costa to just above reniform, then a pale 
bar and a conspicuous black subterminal costal patch. Reniform con- 
trasting, trapezoidal, black, at lower angle of cell, defined with pale 
before and whitish beyond; followed by a few blackish postmedial bars 





TEXT FiGurE 2. Venation of Psidopaloides minutus, n. sp. 


on veins. Postmedial line white, extending from Cue to inner margin, 
concave on fold and A, and convex halfway between; defined by a black- 
ish line beyond and double line before it; subterminal faint, pale, running 
to margin at anal angle, starting from a pale costo-apical patch. Ter- 
minal line blackish, strong, broken at veins; fringe with a slight dark 
basal band. Hind wing and abdomen rather paler, the anal tufts decid- 
edly clayish; terminal line and pale fringe as on fore wing. Under side 
nearly immaculate, but with the two dark postmedial bars and pale 
patch between them vaguely repeated at costa; hind wing with a slight 
dark discal bar and postmedial shade, and more definite broken dark 
terminal line. Expanse 18 (type) to 24 mm. 

Male genitalia (Pl. III, Fig. 13) with uncus and socii very large and 
straight (of Thyatira type); a heavy scobinate knob at junction of 
chitinized lower side of anal tube and articular processes of valves; valve 
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simple, chitinized at costa only, the inner margin sinuate but with no 
trace of a spine; clavus indicated as a serrate ridge (as in Cimelia) ; juxta 
large and well chitinized, its upper ends rough; penis essentially unarmed. 
Eighth segment unmodified. 

This species is undoubtedly related to P. apicalis Leech and tenuis 
(Seitz, ii. Pl. 56 f), but is much smaller, and seems to differ in the evenly 
curved t. a. and incomplete t. p. bands. 

Kwan-hsien, Sze Chuan, China, July 16-Aug. 12. Types in Cornell 
University collection, No. 1392. Six specimens were received, three in 
pretty fair condition and three badly decayed. There is no serious 
variation. 


Psidopala: P. opalescens Alpheraky was examined. It is a very 
distinct type with many primitive features; the most striking link with 
Psidopaloides, aside from the appearance, is the peculiar small spiracle. 
They also share a good number of wide-spread primitive features, and 
the peculiar truncate tegulae are as in Psidopaloides, Horipsestis, Gaurena 
and Habrona. Formotogaria Matsumura is the same (Mats., Ins. Mats. 
viii, 100). 

Gaurena. This genus has always been recognized as the link between 
the Bombycia and Thyatira groups, and the more detailed structures 
confirm its position. We need its larva badly. It also shares with 
Habrona and Horipsestis a number of the primitive characters found in 
Cyclidia and Cimelia, so is also probably near the base of the subfamily. 
The pattern is generalized, with some details of Parapsestis, but the 
silver marginal crescents show plainly its closer connection with the 
Thyatira group. It has been divided into subgenera (Houlbert, 1. c.) 
but is pure as I believe, except for a few species that should be trans- 
ferred to Habrona. 


Habrona B.-Bkr.° (type alboplagata). This genus was unaccountably 
missed by both Houlbert (who might have omitted it as extraregional) 
and Gaede, who redescribed it as Cymotrix. It was described in the cor- 
rect family, in a well known journal, and I have received both species 
from Rosenberg. They are strictly congeneric, though one has been 
redescribed in Gaurena, and the other made genotype of Cymotrix. It 
lies close to the ancestral forms of the family, though definitely on the 
line to Thyatira, and its position, reaching far out to New Guinea, also 
suggests a relict type mainly outside the usual range of the family. The 
mexicana group of Thyatira, which similarly extends the range of the 
family in the New World, shows several common features, notably the 
apparently four-branched Cu, and heavily ciliate antennae, though in 
a less degree. The genus is recognizable on the extremely low position 
of M2 alone, being a full quadrifid in both wings. In the lack of struc- 
tural data its extent is uncertain, but it certainly includes Cymotrix 
Gaede (decora Gaede=brunnea B.-Bkr.) also several Gaurenas (bifas- 
ciata Gaede=alboplagata B.-Bkr.), and perhaps “Thyatira’”’ labiata 
Gaede (Seitz x, Pl. 85 b1); but Haplothyatira has the same habitus, and 
is figured in Houlbert with M: high in both wings. 


®*Bethune-Baker, Nov. Zool., xv, 179, 1908. 
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Thyatira. This genus shows more range of structure than several 
that have been subdivided by Houlbert, yet is I believe homogeneous 
when the stray species belonging to Habrosyne sensu lato (aurorina for 
instance) and Haplothyatira or Gaurena are removed. As to the first 
question, whether the Neotropical and Old-world species are truly 
related the answer is: yes. But the Neotropical species diverge def- 
initely though slightly toward Habrona, and if Habrona is more or less 
ancestral, these species will also be relict forms. Variation is substantial 
in characters that are usually considered generic; thus T. (Horithyatira) 
lacks the cilia on the antenna, while they are specially long in the Neo- 
tropical group; mexicana has M, stalked in its northern range, though 
in specimens from Peru and Brazil, and the other South American 
species it is free; and the anal tuft of the forewing is far less developed in 
batis than the other species. The genitalia are homogeneous, but the 
genus becomes difficult to define on superficial characters. The char- 
acters given in the key may very well break down when others of the 
varied Asiatic species are examined. 

It is a curious speculation as to how the genus got its peculiar inter- 
rupted distribution, but there are several parallel cases, for instance the 
Dismorphiinae, Hypercallia, the closely related Phoebis and Gonepteryx", 
and the camels." 

The Habrosyne group, like the Bombycia group, has been subdivided 
by some recent authors. On examining the structures it seems very 
homogeneous; e. g., scripta Gosse and derasa L., which Houlbert puts in 
different genera, hardly differing at all in structure. A few species must 
be added from the old Thyatira, such as dieckmanni and aurorina. These 
are a little more distinct, and in fact lean a little toward Thyatira in 
different ways, but are hardly good genera. Pseudothyatira is more 
distinct in wing form and tufting, but has an identical caterpillar (with- 
out the hump of Thyatira) and the whole group have an identical gen- 
italic type, with a membranous, finely fluted valve, and the last seg- 
ment of abdomen lengthened, with good basal chitinous pockets. 
Pseudothyatira is monotypic in North America, while Habrosyne enters 
only as two or three species of immediate Asian connection (chatfeldi 
Grote not examined). 


PHYLOGENY 


The Thyatiridae as a group are without known or plausibly guessed 
ancestry. The Drepanidae alone show all their chief characters, in early 
stages as well as imago, and are undoubtedly related, though they have 
frequently been widely separated by those who overvalue the trifid and 





WK lots, Bull: Bkln. Ent. Soc., xxiv, 134 f., 203 f., etc. 

1T call this the camel-pattern of distribution. In the case of the camels, 
the fossil record shows they were originally present in North America, and have 
become extinct only with the glacial periods. In this case extermination by 
man has been suggested; this certainly cannot apply to these obscure Lepidoptera, 
whose foods are still present in Nearctic America (Papilionaceae, Polygalaceae, 
Caprifoliaceae). We must assume some direct effect of the glacial conditions, 
or this in combination with the enormous pleistocene volcanic action of the Pacific 
Northwest, with the resulting special effects on local climate. 
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quadrifid venation (and don’t know Habrona), or who are impressed by 
the difference in vestiture (and don’t know Psidopaloides). The Drepan- 
idae are more specialized, both in larva and genitalia, and so throw no 
light on the origin of the two. Only Cyclidia is intermediate both in 
the uncus and socii, and in the larva, which has preserved the anal pro- 
legs. It differs from both by the specialized radial venation, which has 
four radials stalked, and the accessory cell obliterated. It is certainly 
good for a subfamily, but I would not dare to say whether of the Drepan- 
idae or the Thyatiridae. The Callidulidae, which have sometimes been 
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Text Ficure 3. Probable phylogenetic subgroups in the Thyatiridae 


placed here, differ fundamentally in genitalia and the lack of a tym- 
panum—if at all related it is not closely. The few other families that 
show the parallelism of Sc and R beyond the cell have not been suffi- 
ciently examined, but appear to belong to other lines of descent (Sphin- 
gidae, Brahmaeidae, Lemoniidae, Pyraloids). 

On the other hand Cimelia and Epicimelia are generally placed here. 
They are very distinct in venation, being extreme ‘“‘trifids’” and the 
tympanum is on the seventh abdominal segment (Fig. 19), instead of 
on the first segment as in both Thyatiridae and Drepanidae; also the 
genitalia wholly lack the socii, which are found in all Thyatiridae and 
the more normal Drepanidae. But the articulation of the valve is by 
a strip from the base of the costa to a notch in the juxta, just as in these 
families, and this strip bears two hairy rises, homologous to the costal 
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spine and clavus of the Thyatiridae, so there is probably some real 
connection. We may let them stand as a subfamily. 

Taking then the characters shared with Cimelia and Cyclidia as 
most nearly showing what the ancestral Thyatirid must have been, we 
find the largest number are shared by Horipsestis, with Psidopaloides, 
Habrona, Thyatira and Melanocraspes following. Starting from this, 
and keeping to the links shown by our tabulation as far as possible, we 
make the accompanying phylogenetic tree (text fig. 3). It should be re- 
membered, of course, as with all such phylogenies, that the presence of 
a name on a main stem may not indicate that the genus was exactly 
ancestral, but that the ancestral form was such a one, shorn of its special 
distinctive features. Of course if we draw the limits of a genus rather 
broadly, as we have done with Bombycia and Thyatira, the ancestor 
itself would certainly also be included in our concept of the genus. I 
believe that with this proviso all the names are fairly correctly placed, 
unless possibly the Lithocharis-Melanocraspes group, which may be 
partly parallel developments from various Bombyciini. I believe that 
the Nemacerota group are excluded here by their loss of the uncus. The 
only close resemblance (small white square in the chart) not accounted 
for is that between Euthyatira and Thyatira batis, and I believe this is 
mere convergence. Also if we consider the quadrifid venation of 
Cyclidia and the Drepanidae primitive, we might put Habrona nearer 
the base of the tree. 


UNPLACED GENERA 


The following genera were unavailable for study. A few are prob- 
ably good, but I believe the majority are merely subgroups, particularly 
of Bombycia. The descriptions, of course never give genitalic characters, 
and sometimes are purely superficial, so it has not been possible to insert 
them in any key. 

Toxoides Hampson, Fauna Brit. India, Moths i, 185, Fig. 116, 1892. 
Characters given as of Nemacerota, except M, free and costa strongly 
arched. (Hampson figures Nemacerota also with M;, free, but his descrip- 
tion and key and my specimens show M, stalked.) 

Paragnorima Warren, Seitz’ Macrolep. World, ii, 329, Pl. 56 h, 
1912. Type fuscescens Hmps. as stated in original description, not 
brunnea Leech as stated by Houlbert. M,; free; very incompletely char- 
acterized. It will probably include ‘“‘Euthyatira”’ semicircularis, to 
judge by its appearance. 

Epicimelia Korb. This genus is well-known and near Cimelia, dif- 
fering in the free Ry and 5 

Gonophora Houlbert, not Bruand, Etudes Lep. comp. xviii, 75, 
1921. The real Gonophora is a strict synonym of Habrosyne; Houlbert’s 
concept differs only in a tiny point of pattern, and even in this H. scripta 
is intermediate. 

Haplothyatira Houlbert, Etudes Lep. Comp. xviii, 1921. The geno- 
type, transitans, and H. labiata G aede (described as Thyatira) look 
congeneric and much like Habrona. As M¢ is figured as only moderately 
low it may be a good genus. H. unipunctata Houlbert looks different, 
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has different wing-form and all details of pattern, and completely lacks 
the silver marginal lunules of Habrona and Thyatira as well as the 
genotype. It certainly belongs to the Bombycia complex. 


Griseogaurena Houlbert, 1. c. 134; type grisescens Obt. Based on 
pattern. The figures suggest it may be merely a synonym of Habrona, 
as typified by alboplagata. 

Chlorogaurena Houlbert, 1. c., 1380; type florens Walker. Merely a 
new name for typical Gaurena (as a subgenus). 

Cyclogaurena Houlbert, 1. c. 136; type florescens Walker. This species 
is before me, and I can see no excuse for even subgeneric separation 
from florens. In the Vitalis collection the two were mixed. Even the 
pattern is insignificantly different. 

Polyploca tristis Leech is a Chemerina (Geometridae) as Houlbert 
noted; I have it from Japan. 


Plusinia Gaede, Seitz’ Macrolep. World x, 662, Pl. 85d5, 1930. 
Palpi short, fore wing very broad, apex sharp, M; free, Rs and , arising 
separately from accessory cell, but approaching, and almost enclosing 
a second acc. cell; hind wing with Sc and R approximate for an unusual 
distance. A very distinct thing, known only by the female type. The 
simple markings look like such a Notodontid as Pydna, but the venation 
as given excludes this, and it is probably a very isolated Thyatirid or 
possibly Drepanid. 

Kurama Matsumura. The Zoological Record cites Saronaga con- 
similis Warren as type of this genus, evidently by some slip, as Matsu- 
mura himself cites mirabilis Butler. The latter has been examined, and 
is discussed above. I am convinced that Kurama pryeri Butler is a 
Euthyatira. 


Now follow the recent genera described by Matsumura. All are 
described and keyed in Ins. Mats. vii, 190-201, with Pl. iv, or viii, 
89-103, 1933. I have assumed the eyes are practically naked except 
where stated hairy or where the type is a species formerly in Polyploca, 
so may have put some in the Bombycia group which belong in the 
Polyploca group, in cases where the eyes are not stated. The following 
seems to belong with Polyploca: Demopsestis, Neoploca, Sugitaniella, 
Takapsestis. According to his key they separate as follows: 


Primaries with areola; 


PYUMATION SCATCOLY DEGREE AF COPINIB scc o 6 ice ccs ceeciccecc ceed elsesuaeus Kurama 
Primaries distinctly broader at tornus. 
Abdomen with a dorsal tuft......... iin ite ansixk els cracuoveecne Neoploca 
Abdomen with no dorsal tuft. 
Secondaries with 7 and 8 (Sc. and R) anastomosed............ Demopsestis 
Secondaries with 7 and 8 ‘‘separated at bases’’................ Sugitaniella 
Primaries with no areola; 6 and 7 (Ras and M;,) long-stalked; tornus right 
QUIET SOTO ooo 5s bi vice din nev ckeab sna nerucnadcadetaetas Takapsestis 


The following genera seem on the whole to be segregates of Bom- 
bycia; some though, may be related to Horipsestis (Sugiploca). Betapses- 
tis, Daruma, Epipsestis, Mesopsestis, Neodaruma, Neopsestis, Neotogaria, 


12Spelled Take- in the key, twice with a in the text. 





792 Annals Entomological Society of America |Vol. XXIX, 


Togaria. He discriminates them in his key as follows: (Neotogaria 
omitted from the key, it must be near Baipsestis.) 
Primaries narrow, linear. 
Primaries with an areola. ; : 
Primaries with 6 and 7 branched (Mi, from stalk of R4,;); with raised 


I cascode hl Gn Pers, Vacs escent alec Satake A .........Epipsestis 
Primaries with 6 and 7 separate from bases or from a point; abdomen 
with a dorsal tuft....... . .Neopsestis 
Primaries with no areola. 
Primaries with 6 and 7 from a point ; .Daruma 
Primaries with 6 and 7 long-stalked; tornus broadly rounded. ...Neodaruma 
Primaries broad, triangular. 
Primaries with no areola, 6 and 7 branched. . ... Togaria 
Primaries with an areola. 
Abdomen with 3 dorsal tufts ae (Spilobasis) 
Abdomen with 2 dorsal tufts . .Betapsestis 
Abdomen with 1 dorsal tuft. 
Primaries with 6 and 7 branched... .Baipsestis 
Primaries with 6 and 7 separated at bases -Parapsestis 
Abdomen with no dorsal tuft; primaries with 6 and 7 from a point, 
Mesopsestis 


E pisaronaga, type albocostata Bremer. A segregate of Saronaga. The 
venational characters given are among others: Vein 6 of fore wing inde- 
pendent, 7, 8 and 9 from the apical point of the areola, and hind wing 
with distance between 4 and 5 about twice as long as that between 2 
and 3. These are not shown by the figure (1. c. vii, p. 192) and the last 
would be most unexpected in a Thyatirid. 

The preceding genera belong to the Thyatiridae without anal tuft; 
Hannya (restricted to violacea Fixsen in 1. c. viii, 94), Miothyatira 
(aurorina Butler) and Horithyatira (decorata Moore) have the tuft. Cor- 
recting an obivous misprint, Matsumura’s key to this group is as follows: 
Primaries with an areola. 

Primaries with veins 6 and 7 branched (i. e., M; from acc. cell). 


Primaries at the base with a silvery patch. ; ...Hannya 
Primaries at the base with no silver aia ‘ .........Habrosyne 
Primaries with 6 and 7 separated at bases or from a point. 
Primaries with 6 and 7 separated at bases.......... ......Cymatochrocis'® 
Primaries with 6 and 7 from a point.... oes 0s vee c 0 so eOeaneeRne 
Primaries with no areola...... , ' ..Horithyatira 


KEY TO GENERA" 


1. Mb: arising from well above middle of end of cell in fore wing; antennae 
pectinate as well as heavily ciliate; tympanum at 7th abdominal 
spiracle; male genitalia (Cimelia) without socii; larva using all prolegs; 
PUPA HORVIly ChitNSOG. (CONBHINGS). 0.0.60 502csiscvecccseceavedceses 2 

Ms: arising from middle of cell or below in both wings; tympanum at first 
abdominal segment; male genitalia with socii; larva with anal prolegs 


WR Ss Bo coo one oo dno kn 65 ANA ERA ATED NG RTA Seas eeea 3 
2. Fore wing with accessory cell, Rs and R, stalked from its tip....... Cimelia 
Fore wing without accessory cell, Ry and Rs free................. Epicimelia 


13In the specimen examined M;, was very shortly stalked. 

4Based primarily on available specimens. Several genera described from 
eastern Asia have been omitted, for lack of information, especially on the condi- 
tion of R3, Ry, and Rs. Most of these are discussed in the preceding section. 
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10. 


11. 


16. 


Fore wing with accessory cell obliterated by fusion of stems of R2,3 and 
Rays; Me arising from well below middle of end of cell in both wings; 
antenna prismatic; pupa not described. (CHCMMENEE)« 60 vc vccves Cyclidia 

Fore wing with accessory cell either formed or open, in that case with 
Roy; and R45 arising separately; Mz and antenna various, but rarely 
pectinate (Polyploca ruficollis, e. g.); pupa very lightly sclerotized. 
SPIN cv ns cSucc xt wed Gucaeie sen ae enue eue elon eekea rua eaes 4 

Fore wing with R; and Ry, approaching again after leaving tip of accessory 
cell, almost enclosing a second accessory cell; wings broad and simply 


IIE 5 ia b's ei oe cha be BOA Cae aeines eae hd dccceeedeeatcrar ieee Plusinia 
Fore wing with all radial branches regularly diverging from their origins; 

MAAS RINES TOONS COIN, 6 x5 5:56. 50s i csene ens dreewavesssddsixusseatagees 5 
Eyes densely hairy; uncus so far as examined small and hairy, valve 

ROGUES GUAT, CORRE 05D 5 icin. oo iv en se Ree edevedudcusnawenuent 6 
Eyes with minute, almost invisible hair; rarely none; much of valve 

membranous; uncus smooth, generally long..................0 cee eee eee 10 
Sc and R of hind wing actually fusing for a distance beyond the separation 

OF He OURO GR v sc cadic set eavesiees Coencnwetcedesunees (Demopsestis ) 
SIS AD UE TNTOTS CLONE TIRING Ey 65:0 «6 0s ee redex cidvnwcgcoudecnenuatens 7 
Abdomen with a single distinct dorsal tuft; fore wing with anal angle 

marked, and somewhat broadened...................cceeeeeees (Neoploca) 
Abdomen untufted (perhaps with traces of a tuft in Kurama, which has 

the fore wing not widened, and evenly rounded at anal angle)............ 8 


Accessory cell broad; antenna prismatic, much broader at middle than 
near base; (shortly pectinate in Polyploca ruficollis); socii without 


PORTIONS IO 50005 5 6 ods ueciinnncieceseSaes Sieh eee uneeeeneeeewes 9 
Accessory cell narrow, antenna normal; socii with large recurrent branch 

ROE Ol GI 56k ok werk oksenysdercwodentedetwbertatan (Kurama) 
Thoracic vestitute fine, without definite tufts; socii complex, penis 

normal, externally scobinate...................0- (Polyploca) of Houlbert* 


Thoracic vestiture largely of spatulate scales, forming definite tufts; 
socii small, simple, penis mostly a spine with vas deferens entering 


Tee Oe We ae ov wi) Sod adic execs nentaneewees (Parmelina) of Houlbert 
Fore wing sharply falcate, with a transverse basal scale-ridge right 

STON WI cia va nikg ind 4b ceN ence aN eends 4p Ee eee ee Lithocharis 
Apex of fore wing at most right-angled; raised scaling at base wholly 

Mee Ce CF ORIG, ohn ss cosiensdvccacscunwecnn ebrenegenmaemumacteiual 11 
Conspicuous part of basal tuft far out, at about one-fifth length of the 

WMI 35d cw wie ay aie Vic new ae hans Oe ae ae ceca Euthyatira (s. str.) 
Basal raised scaling, when present, wholly close to base of wing........... 12 
Abdomen with three well marked dorsal tufts............... 2... cece eee eee 13 
Abdomen with at most two distinct dorsal tufts, the one on third segment 

i RE ONG TRING. ou inns. Soe ehgeies needs vo oe dsdee Oe iceesdegaewanenene 14 
Fore wing very narrow but strongly toothed at anal angle... . Pseudothyatira 
Fore wing broad, with evenly rounded anal angle............. Mimopsestis 
Cu strongly quadrifid in both wings, M2 being at least four times as far from 

M; as from M; in fore wing, and 6 or 8 times in hind wing.......... Habrona 
Cu trifid, at least in fore wing; with Mz not more than twice as far from 

We BE TO BE has worn tucceswiwinensdentcenncseuee seus ceeeeecacttnens 15 


Hind wing with Sc and R actually fused beyond cell; accessory cell 
broad, M; arising far out on it; genitalia with a scobinate knob in 


PUN Oe MN sc vrecccu canons sucha dndamacnsatagd aude eae Psidopaloides 
Hind wing with Sc and R merely closely parallel; genitalia with scobinate 
I I Bh IEE 5. 96 vic ore hdc snc cvecheicuenediadrandeemunceua 16 


Thoracic tufting of Thyatira type, i. e., smooth and usually fine in front; 
with the posterior end a massive tuft, sheared off even with the 
POSCOTIOE GIES OF TG CORGIND, 6.6 ices cecwe dear ccecuccurnsseeeas -oueeues 17 





15One of my specimens of Bombycia fluctuosa has R3 and Ry so formed on one 


side, but the wings are only moderately wide, and pattern entirely different 
(cf. Seitz, ii, pl. 49, fig. h5). 


%This may be Sugitaniella of Matsumura, but he does not mention the 


vestiture. 
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Thoracic tufting of Bombycia type, i. e., either smooth as a whole or 
crested in front; posterior tuft if present small, and tegulae if tufted 
behind, with a small squarely truncate tip!............ 0. cc cece ee ee eee 21 

17. Fore wing with M: arising from middle of end of cell; valve plaited; male 
antenna simple, prismatic. Normally with M; stalked from accessory 
Gah ca WRC cannes Vere aisac tis Rnd eb Rebaeecas pe end Habrosyne 18 

Fore wing with M: arising distinctly ‘below middle of end of cell; valve 
not plaited (traces in T. mexicana); antenna ciliate except in T. decorata, 
INE 8 5 6s orice cca eusivnkcrtekardouessowksdetas Thyatira 19 

18. Hind wing with M2 higher; abdomen strongly tufted; fore wing with 

antemedial line strongly retracted at A, partly enclosing a rounded 
RRC MONE OE GN RAHI sonia iiss osccsvsneeadcdesonay’s (Cymatochrocis)'* 

Hind wing with Mz lower; abdomen weakly tufted; t. a. of fore wing out- 

wardly oblique in general course, at most retracted close to inner 

margin; middle part of t. p. line deeply and regularly waved over 
NN 55 eS oF wEWSRAS Ae ned seb ke ER ET Rise ena RET IRE (Habrosyne) 

19. Antenna simple, prismatic; M; free in fore wing; fore wing with numerous 
pale spots; anal angle lobed and tufted; accessory cell open. . (Horithyatira) 

Antenna ciliated; fore wing with four or five pale spots, the two in cell 
NE i rhe gcse Oho. A ORAL ONES eRe edd Pewee wees 20 

20. Me low in both wings; anal angle with distinct lobe and tuft; accessory 
cell occasionally open; M: occasionally stalked on R4,s. American 
NE, 6 ae adine ach tebe ca theen eee oun uh ek adn een oon mexicana group 

M2 only a little below middle of end of cell in fore wing; lobe and tuft 

at anal angle faintly indicated; accessory cell closed and M, free; 


RN SUNN 6 55 ais asin acd my'e.ociatwptdur back Rea See eee (Thyatira) 

21. Rs; and R, stalked from tip of accessory cell, Rs more shortly stalked or 
NE RON ras dee wilse 5 hiatus a RRR a a RE IR ere kd ee EA 22 
R, and R; stalked from tip of accessory cell; Rs free™..................4. 27 


22. Basal tuft in fold composed of two parts, the upper larger and a little 
further out; fore wing with M, free; broad, with marked apex; hind 
wing with M2 only a little below middle of end of cell, 

Paragnorima ?, not seen; ‘‘Euthyatira’’ semicircularis 


Basal tuft of fore wing simple, usually peeeanenns M; almost always 


arising from accessory Cell OF SbGM GE Rigig....ccc.c ccc cc cccwsdocsccscces 23 

23. Hind wing with M: arising two-fifths way up on end of cell; ‘tibiae with a 
little loose hair only MEER A akCl Catt ght ais a eran at Te arene a ine nied ee a are oa 24 

Hind wing with M2: arising less than one-fourth way up on end of cell 
SINNED 55.555 5 alain WK ‘ates pcs ovis gt 8 ies nner SN ose sels Sans SOLO Toe RE Se 25 

24. Vestiture fine, almost hairy; accessory cell wide to its tip and rather 
ND ENE ign i.0cc.cr 055 cesban ces enune Bombycia (Palimpsestis), rarely 


Vestiture of broad imbricated spatulate scales, forming a definite truncate 

tip on rear of thorax; outer half of accessory cell slender, tapering to a 
RR QOUME.... civ drvencencscvcanesduptesNensessenieessencenes Horipsestis 

25. Vestiture fine and smooth, of almost pure hair; tibiae with large masses of 
PRE iki Kies d ada te Ree seaes _Bombycia (Houlbert’s typical group) 

Vestiture of coarse feathery spatulate scales, tending to form tufts on 
WON os doce ene cawaks ; , ve ee er 


“No sufficiently perfect specimens of Melanocraspes were seen: it differs from 
all other Thyatirinae in the yellow hind wing with more or less dark postmedial 
band. 

18T can see no difference in (Miothyatira) but the abdominal tuft is perhaps 
weaker. (Hannya) must also be similar, but differs (as figured) from all other 
Habrosynes by lacking the deeply waved middle portion of the t. p. line, which 
merely makes two broad sweeps. The silver patch is the usual white tuft of 
Habrosyne, perhaps emphasized. 

This character varies in the European species, so they. arekeyed out both 
ways. In Bom)ycia (Palimpestis) fluctuosa the variation is surprising, three 
specimens showing on one or both sides, either Rs and Ry, stalked, Ry and Rs 
stalked, widely separate from Rs, all separate or Rs and R, closely parallel for a 
distance, then connected, enclosing a slender second accessory cell. 
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26. Anal angle lobed and tufted; hind wing yellow............... Melanocraspes 
Anal angle rounded over; hind wing fuscous; tibiae scaled, with a little 

PONE EE MINE 6 ivan cnnsco PRE wedius cha ued dh aedaseceteebasee Saronaga 

27. M4, stalked on accessory cell or on the free Rajs...... 2... eee eee eee ee ee eee 28 

Di Re nc tréavs wines enna ciadceksnenlewsaueundethdeamatea deceeenmatad 32 


28. Fore wing with anal angle evenly rounded; thorax with tegulae regularly 
tapering to rear, sometimes crested in front...Bombycia, s. 1. in part. 29 
Fore wing somewhat lobed and tufted at anal angle; tegulae in the few 


species examined with a small but definite truncate apical tuft..... Gaurena 

29. Accessory cell open; Ry and Rs; stalked far toward tip of wing, much 
Deyond. the forkitie Of Weg Gib Begs concen cicecinisccacccceccs (Nemacerota) 

Accessory cell closed, Ry and Rs; shortly stalked, or merely connate 
SUN TRG i. ks inci Chek needce teas thas cue te cineicusn beaateeee rene 30 
30. Abdomen with a large tuft on third segment................. (Parapsestis)”° 

Abdomen without a definite tuft on third segment, sometimes with 
SUES GE CORY: TG CAWOSIONE TEIN. 5 ic co. <6 coe cox caindnewesGannteacancess 31 

31. M2 from middle of end of cell in fore wing, and only just below in hind 
Wes I CIN oi 6c iN keke ede aos aduaee (Palimpsestis) Houlbert 

M2 from distinctly below middle of end of cell in fore and far below in 
HG WINS: GTIIENNA DPIMIATIC: «<<. i icccnvecstdecsadssievaeers (Bombycia)*! 


32. Anal angle with a slight but definite lobe and tuft; tegulae slightly 
truncate at tips but not adapted to posterior tuft of disc; antennae 


ciliate, M; from well below angle of cell..................... Psidopala”* 

Anal angle evenly rounded over; tegulae oblique, with only the usual 
SP RNIE SIINO OP ED 5555's. con ccubsGagndnenucatis Bombycia in part. 33 

33. Accessory cell open; Ry and R; stalked har ‘iy beyond R:2 and R3; fore wing 
narrow with strongly arched costa...............00scsccccecees (Toxoides) 
Accessory cell closed; costa less arched..........-0.ccccccccccccccccecece 34 
34. <A very large fanlike abdominal tuft on third segment........ (Baipsestis)** 

Abdomen untufted; tegulae rising into sharp anterior ridges, like the 
PI I sis 5.05.43 dws xk anadlatet xuswecudeceus eee (Suzupsestis) 


CATALOGUE OF GENERIC NAMES 


I believe the following list of generic names is practically 
complete, though a few still-born synonyms may have been 
overlooked. The type fixations cited for modern names are 
definite; in the case of some of the older names there is no 
certainty that old fixations have not been missed, and there is 
no consistency of usage. In these cases the designation ‘‘Type”’ 
has been put in quotation marks. As noted in the text, in the 
case of the subgenera of Polyploca and Bombycia, the names 
used by Houlbert are carried on, though obviously incorrect, 
since there is no other active usage in competition. Where 
no type is cited, I believe that none has been fixed, and that the 
name is not now in use for either genus or subgenus. 


*°Matsumura keys this genus with M! free; in my three specimens it is stalked. 

21Occasional specimens of the ‘‘Typical’’ (European) group. The ordinary 
west-American species will run to the first alternative, but are distinguished by 
the very high crest on the tegulae in front, like Susupsestis, the pattern of 
Suzupsestis, and the peculiar genitalia with forked uncus. 

22In odd specimens of Gaurena M, may perhaps be free, but it is never dis- 
tinctly separated from the stem of R,,s, and the pattern is wholly different. 

23In Matsumura’s key this genus is given with M; stalked; my specimen has 
M; from the cell. The peculiar fan-like shape of the abdominal tuft will separate 
it from Parapsestis. . 
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Polyploca Hubner, Verz. bek. Schm. 237, [1822] (According to Sherborn). 
Type: Phalaena Noctua xanthoceros Borkhausen, Naturg. Eur. 
Schm. iv, 276, No. 117, 1799= Noctua flavicornis Habner, Samm. 
Eur. Schm. Noc. Fig. 205= Noctua ridens Fabricius, Mant. Ins. ii, 
180, No. 289, 1787. (Monotypic). Pseudotype of Houlbert in sense 
here used: Phalaena Noctua flavicornis Linnaeus Syst. Nat. (Ed. 10) 
518, 1758 (des. Warren 1912). 

Synonym Asphalia Hibner, Verz. bek. Schm. 237, [1822]. No type. 

Synonym Scodra Heinemann, Schm. Deut. u. Schw. i, 285, 1859. No 
type 

essing) Houlbert, Obt. Etudes Lep. Comp. xviii (2) 199, 1921. 
Type: Noctua ridens Fabr. Mant. Ins. ii, 180, 1787 (designated in 
original description). 

(Neoploca) Matsumura, Jour. Coll. Agr. Hokkaido Imp. Univ. xix, 16, 
1927. Type: Xylina arctipennis Butler, Ann. Mag. Nat. Hist. (5) 
i, 198, 1878 (des. Matsumura). 

(Sugitaniella) Mats., Ins. Mats. viii, 101, 1933. Type: S. kuramana 
Mats., do. Fig. 2. (des. in o. d.). 

(Takapsestis) Mats., Ins. Mats. vii, 200, 1933. Type: T. wilemaniella 
Mats., 1. c. 199 Pl. 4, Figs. 5, 33. (des. in o. d.). 

(Kurama) Mats. 1000 Jap. Ins. Add. iv. 840, 1921. Type: Xylina 
mirabilis Butler, Ann. Mag. Nat. Hist. (5) iv, 305, 1879 (des. Mat- 
sumura). 

(Demopsestis) Mats., Jour. Coll. Agr. Hokk. Imp. Univ. xix, 16, 1923. 
Type: Asphalia punctigera Butler, Cist. Ent. iti, 131, 1885 (des. 
Matsumura). 

Bombycia Hiibner, Tentamen, 1806. Type Noctua or Fabr. Mant. Ins. 
ii, 165, 1787.% (Monotypic if referred back to this paper.) 

Syn. Tethea Ochsenheimer, Schm. v. Eur. iii, Nachtr. 64, 1816. Type: 
Noctua or, as above (des. Curtis, Brit. Ent. vi, 272, 1829). 

Syn. Cymatophora Treitschke, Schmet. v. Eur. v. (1) 7 , 1825. “Type”: 
Phalaena Noctua or, as above (des. Guenée, Sp. ne. Lep. Het. v, 
18, 1852). “‘T ype”: Ph. N. ocularis L. Syst. Nat. (Ed. 12) i (2) 837, 
1767 (des. Houl. in Obt. Et. Lep. Comp. xviii (2), 156). [These two 
species are invariably considered congeneric.| 

Syn. Chymatophora Guenée, Ann. Soc. Ent. Fr. vi, 315, 1836 (an 
emended spelling, without separate status). 

Syn. Kymatophora Treitschke, Schm. Eur. x (2) 17, 1835 (do.). 

Syn. Ceratopacha Steph. Cat. Br. Ins. ii, 119, 1829. No type. 

Syn. Ceropacha Steph. Ill. Brit. Ent. Haust. iii, 51, 1829 (Variant spell- 
ing of preceding, without separate status). 

(Palimpsestis) Hibner, Verz. Bek. Schm. 273 “1822.” Pseudotype: 
Noctua fluctuosa Hubner Samml. Eur. Schm. Noc. Fig. 212 (des. 
Houlb.). “Type”: Phalaena Noctua ocularis Linnaeus, Syst. Nat. 
(Ed. 12) i (2) 837, 1767 (des. Warren in Seitz, Macrolep. World, ii, 
327, 1912). 


*The International Commission have judged the Tentamen unpublished, 
leaving this name based on various casual and ambiguous early uses, and without 
a designated type. There is also competition with the later genus Bombycia Tr. 
in the Noctuidae (also known as Cleoceris), whose type is viminalis F. 
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Syn. Ochropacha Wallengren, Skand. Het. ii (2) 229, 1871. Type: 
Phalaena Noctua duplaris Linnaeus, Fauna Suec. 352, 1761 (as 
cited in Zool. Rec. for 1871). (This is most likely the correct name 
for Palimpsestis sensu Houlbert.) 

(Parapsestis) Warren, Seitz Macrolep. World, ii, 329, 1912. Type: 
Cymatophora argenteopicta Obt. Et. Ent. v, 18, Pl. 3: 1, 1879 (mono- 
typic and des. in o. d.). 

(Baipsestis) Mats., Ins. Mats. vii, 190, 1933. Type: Parapsestis baibar- 
ana Mats. 6000 Ins. Jap. 675, Fig. 336, 1931 (des. in o. d.). 

(Suzupsestis) Mats., Ins. Mats. vii, 199, 1933. Type: Parapsestis albida 
Suzuki, Ent. Mag. Kyoto 1916, 81, Pl. 3: 16, (des. in o. d.). 

(Nemacerota) Hampson Fauna Br. India Moths i, 185, 1892. Type: 
Asphalia cinerea Warr. Tr. Ent. Soc. 1911, 281 (des. in o. d.). 

(Betapsestis) Mats.* 1000 Ins. Jap. Add. iv, 851, 1921. Type: B. 
takeuchii Mats. |. c. (monotypic). 

(Daruma) Mats., Jour. Coll. Agr. Hokk. Imp. Univ. xix, 15, 1927. 
Type: D. jezoensis Mats., 1. c. Pl. 5: 38 (des. Mats.). 

(Epipsestis) Mats., 1000 Ins. Jap. Add. iv, 858, 1921. Type: Polyploca 
ornata Leech, Proc. Zool. Soc. 1888, 653, Pl. 32: 10 (des. Mats.). 
(Mesopsestis) Mats., 1000 Ins. Jap. Add. iv, 849, 1921. Type: Cyma- 
tophora undosa Wileman, Tr. Ent. Soc. 1911, 282, Pl. 30: 20, (pre- 
— Mats., Ins. Mats. viii, 95, new name. (des. 

Mats.). 

(Neodaruma) Mats., Ins. Mats. vii, 194, 1933. Type: N. tamanukii 
Mats., l. c. Pl. 4: 11, 23 (des. in o. d.). 

(Neopsestis) Mats., Ins. Mats. vii, 195, 1933. Type: Polyploca nik- 
koensis Mats., 1000 Ins. Jap. Add. iv, 856, Pl. 61: 19, 1923 (des. in 
o. d.). 

(Neotogaria) Mats., Ins. Mats. vii, 195, 1933. Type: N. saitonis Mats., 
6000 Ins. Jap. Emp. 672, 1931 (des. in o. d.). 

(Sugiploca) Mats., Ins. Mats. vii, 199, 19383. Type: S. sugitanii Mats., 
l.c. Pl. 4: 5, 11 (des. in o. d.). 

(Togaria) Mats., 1000 Ins. Jap. Add. iv, 843, 1921. Type: Palimpsestis 
tanceri Suzuki, Ent. Mag. Kyoto, ii, 77, Pl. 3:12, 1916=T. suzukiana 
Mats., l. c. (des. in o. d.). 

Toxoides Hamps., Fauna Br. India Moths i, 185, 1892. Type: T. longi- 
pennis Hamps., 1. c. (des. in o. d. and monotypic). 

Mimopsestis Mats., 1000 Ins. Jap. Add. iv, 835, 1921. Type: Palim- 
psestis basalis Wile., Tr. Ent. Soc. 1911, 282 (des. Mats.). 

Syn. Spilobasis Houlbert in Obt., Et. Lep. Comp. xviii (2) 151, 1921. 
Type: P. basalis as above (des. in o. d.). 

Lithocharis Warr. Macrolep. World ii, 321, 1912. Type: Polyploca 
albibasis Hamps. Fauna Br. India Moths i, 184, 1892 (des. in o. d.). 
Pseudotype: Cymatophora maxima Leech, Proc. Zool. Soc. 1888, 653, 
Pl. 32: 9 (des. Houlbert, 1. c.). 

Saronaga Moore, Proc. Zool. Soc. 1881, 330. Type: Thyatira albicosta 
Moore, Proc. Zool. Soc. 1867, 45. (des. Kirby in Zool. Rec. for 1881). 

Syn. Episaronaga Mats. Ins. Mats. vii, 191, 1933. Type: Cymatophora 
albicostata Bremer, Bull. Sc. St. Petersb. 1861, 371. (des. in o. d.). 





*The following nine genera of Matsumura’s are unknown to me. Some may 
be distinct genera, and some may be synonyms. 





re 
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Melanocraspes Houlb. Et. Lep. Comp. xviii (2) 116, 1921. Type: Thya- 
tira stramineata Warr. in Seitz, Macrolep. World ii, 324, 1913 (des. 
in o. d.). 

Syn. Exothyatira Mats. Ins. Mats. vii, 192, 1933. Type: Thyatira 
flavida Butler, Cist. Ent. iii, 131, 1885. (des. in o. d.). 

Paragnorima Warr. in Seitz Macrolep. World ii, 329, 1912. Type: 
Gaurena fuscescens Hamps. Fauna Br. India Moths i, 182, 1892. 
(des. in 0. d.). Pseudotype: Palimpsestis brunnea Leech, Trans. Ent. 
Soc. 1900, 11. (Des. Houlbert, 1. c.). 

Euthyatira Smith, List Lep. Bor. Am. 34, 1891. Type: Thyatira pudens 
Guenée, Sp. Gen. Lep. Het. v, 18, Pl. 1: 2, 1852 (des. Grote 1895). 
Syn. Persiscota Grote, Abh. naturw. Ver. Bremen xiv, 51, 1895. Type: 
Thyatira lorata Grote, Pap. i, 75, 1881. (des. in original citation). 
Horipsestis Mats. Ins. Mats. vii, 193, 1933. Type: H. teikichiana 

Mats., l. c. Pl. 4: 18, 31 (des. in o. d.). 

Psidopaloides Houlb. Et. Lep. Comp. xviii (2) 99, 1921. Type: Thyatira 
apicalis Leech, Trans. Ent. Soc. 1900, 11 (des. in o. d.). 

Psidopala Houlb. Et. Lep. Comp. xviii (2) 93, 1921. Type: Thyatira 
opalescens Alpheraky, Rom. Mem. ix, 135, P1.9: 7, 1897. (des. in o.d.). 

Syn. Formotogaria Mats., Ins. Mats. vii, 192, 1933. Type: F. shirakii 
Mats., l. c. Pl. 4: 12, 20. (des. in o. d.). 

Gaurena Walker, List Lep. Ins. B. M. xxxii, 619, 1865. Type: G. 
florens Wik. 1. c. (des. Hamps. 1892). 

Syn. Chlorogaurena Houlb. Et. Lep. Comp. xviii (2) 130, 1921. Type: 
G. florens Walker (supra), designated hereby. 

Syn. Cyclogaurena Houlb. Et. Lep. Comp. xviii (2) 136, 1921. Type: 
Gaurena florescens Walker, List Lep. Ins. B. M. xxxii, 620, 1865, 
designated hereby. 

Habrona Bethune-Baker, Nov. Zool. xv, 179, 1908. Type: H. albo- 
plagata B.-Bkr., 1. c. (des. in o. d.). 

Syn. Cymotrix Gaede, Seitz’ Macrolep. World x, 659, 1930. Type: C. 
decora Gaede, 1. c. (des. in o. d.) = Habrona brunnea B.-Bkr. 1. c. 
Syn. Griseogaurena Houlb. Et. Lep. Comp. xviii (2) 184, 1921. Type: 
Gaurena grisescens Obt. Etudes Ent. xviii, 43, Pl. 5: 65, 1893, des- 

ignated hereby. 

Haplothyatira Houlb. Et. Lep. Comp. xviii (2) 114. Type: H. transitans 
Houlb., 1. c. (des. in o. d.). 

Thyatira Ochsenheimer, Schm. v. Eur. iv, 77, 1816; Treitschke, do. v, 
(2) 161, 1825. “Type”: Phalaena Noctua batis Linn. Syst. Nat. 
(Ed. 10) 509, 1758. (des. Guenée, 1852). 

(Horithyatira) Mats., Ins. Mats. vii, 193, 1933. Type: Thyatira decorata 
Moore, Proc. Zool. Soc. 1881, 328 (des. in o. d.). 

Habrosyne Hiibner, Verz. Bek. Schm. 236, 1816. Type: Phalaena 
Noctua derasa Linn., Syst. Nat. (Ed. 12) i (2) 851, 1767. (monotypic). 

Syn. Gonophora Bruand, Cat. Syst. Syn. Lep. Doubs 71, 1845. Type: 
P. N. derasa Linn., above. (monotypic). Pseudotype: Habrosyne 
fraterna Moore, Proc. Zool. Soc. 1888, 406 (des. Houlbert 1921). 

(Miothyatira) Mats., Ins. Mats. vii, 194, 1933. Type: Gonophora auro- 
rina Butler, Trans. Ent. Soc. 1881, 171. (des. in o. d.). 

(Hannya) Mats., Jour. Coll. Agr. Hokk. Imp. Univ. xix, 15, 1927. Type: 
Thyatira violacea Fixsen, Rom. Mem. iii, 352, Pl. 15: 11, 1887 (des. 
Mats.). 
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(Cymatochrocis) Houlb. Et. Lep. Comp. xviii (2) 88, 1921. Type: 
Gonophora dieckmanni Graeser, Berl. Ent. Zeit. xxxii, 148, 1888 (des. 
in o. d. and monotypic). 

Pseudothyatira Grote, Proc. Ent. Soc. Phil. iii, 539, 1865, new name 
for the following. Type: Thyatira cymatophoroides Guenée, Sp. Gen. 
Lep. Het. v, 18, 1852 (des. Grote). 

Syn. Lacinia Grote (not Humphrey), Proc. Ent. Soc. Phil. ii, 55, 1863. 

Plusinia Gaede, Seitz’ Macrolep. World x, 662, 1930. Type: P. aurea 
Gaede, 1. c. Pl. 85: d5 (monotypic). 

Cimelia Lederer, Verh. z.-b. Ver. Wien, iii, 238, 1853. Type: Noctua 
margarita Hiabner, Samml. Eur. Schm. Noc. Fig. 514 (no date). 
(Monotypic.) 

Syn. Axia Hubner (not Eschscholtz) Verz. bek. Schm. 249 [1825]. 
Type: N. margarita Hbn., as above (monotypic).* 

Epicimelia Korb, D. E. Z. Iris xii, 300, 1900. Type: E. theresiae Korb, 
1. c. (monotypic). 

Cyclidia Guenée, Sp. Gen. Lep. ix, 62, 1857. Type: Ewuchera substig- 
maria Hubner, Zutr. Samml. Exot. Schm. iii, 29, Figs. 519, 520, 
*€1825.” 

Syn. Euchera Hubner (in part).” 

Ausava Walker, List Lep. Ins. Br. Mus. xv, 1644, 1858. Type: A. 
triplaga Wlk., 1. c. (monotypic). Probably not Thyatirid. 

Corula Walker, List Lep. Ins. Br. Mus. ix, 11, 1856. Type: C. geomet- 
roides Walker, 1. c. (monotypic). Probably not Thyatirid. 

Uraba Walker, List Lep. Ins. Br. Mus. xxviii, 448, 1863. (Nolidae). 


GEOGRAPHICAL SYNOPSIS 


Palaearctic: (The genera reaching Europe are marked with an asterisk) 
Polyploca* (including Parmelina*), Bombycia* (including Palimpses- 
tis*), Mimopsestis, Saronaga, Melanocraspes, Paragnorima, Euthy- 
atira (?), Horipsestis, Psidopaloides, Psidopala, Gaurena, Haplo- 
thyatira, Thyatira*, Habrosyne*, Cimelia*, Epicimelia, Cyclidia. 
Formosa is listed with the Palaearctic. 

Oriental: Polyploca, Bombycia, Mimopsestis, Toxoides, Lithocharis, 
Melanocraspes, Paragnorima, Gaurena, Habrona, Thyatira, Hab- 
rosyne, Plusinia, Cyclidia. 

Australasian (to New Guinea only): Habrona. 

Nearctic: Bombycia, Paragnorima (?), Euthyatira, Thyatira (Mexican 
border only), Habrosyne, Pseudothyatira. 

Neotropical: Thyatira. 

Ethiopian and Oceanic Islands: None. 


*6It is not certain which Axia has priorty, as Eschscholtz’s use was also 1825, 
and Hubner’s may perhaps have been earlier, but the present tendency is to give 
Eschscholtz the benefit of the doubt as his date is more certain, and to call this 
genus Cimelia. 

The fact that E. substigmaria does not appear at all in the Verzeichniss 
shows it was published earlier than this part of the Zutrage. The fixation of 
substigmaria as type of Euchera is therefore invalid, and we must accept Warren’s 
fixation of Phalaena cunina Cr., an African Eupterotid. See Warren in Seitz 
Macrolep. World, x, 444, footnote. The list has several slips—for p. 350, read 305, 
- cunica read cunina, for List and Additions read the titles: Verzeichniss and 

utrage. 
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EXPLANATION OF PLATES 

In each of the genitalic figures the ring (tegumen and vinculum) is represented 
in roughly ventral view, with the left valve omitted and the right valve opened 
out, exposing its ventral surface. The aedoeagus is separated; and as the chitiniza- 
tion of aedeagus and juxta is continuous a break had to be made. In general the 
surface of the juxta is figured with the main part, while the reflexed strip is left 
acatthed to the aedoeagus. Ina few, where the juxta is membranous it remained 
attached to the aedoeagus and does not appear in the figures. The ring was so 
thick it could not be flattened without distortion of the valves, so usually it is 
shown in partly side view. For actual proportions of the sclerites see the figure 
of Melanocraspes (Fig. 3). 


PLATE I 

1). Kurama mirabilis, male genitalia with left valve removed and aedoeagus 
separated at right. (U.S. National Museum.) The recurrent dorsal arms 
of the socii are outlined with a broken line. 

2. Lithocharis albibasis. (U.S.N.M.) The socii turned in side view showing 
their characteristic up-curve. 

3. Melanocraspes conspicua (U. S. N. M.) Tegumen cut on left side and ring 
flattened out, showing shapes of sclerites. 

Saronaga consimilis (U.S. N.M.) Socii as in Lithocharis. 


5. Nemacerota alternata. The socii would slant out and down, in flattening to 
show their true form, so they are made to diverge more than natural. 


6. Parapsestis argenteopicta. Socii as in Nemacerota. 


PLATE II 
7. Baipsestis suzukit. Socii as in Nemacerota. 
8. Euthyatira (?) semicircularis (Idaho). Socii flattened down, but without 
substantial distortion. 
9. Gaurena florens. Juxta (practically membranous) omitted. 
10. Euthyatira pudens. Juxta omitted. 
11. Psidopala opalescens (ex U.S. N. M.). 
12. Habrona brunnea. 


PiaTeE III 
13. Psidopaloides minutus, paratype. 
14. Thyatira mexicana. 
15. Habrosyne scripta. The finely plaited valve not quite fully expanded, as it 
could not be flattened so. 
16. H. (Cymatochrocis) dieckmanni. Valve not fully expanded. 
17. Pseudothyatira cymatophoroides. Valve not fully expanded. 
18. Cimelia margarita, male genitalia. 


19. C. margarita, spiracles of 6th and 7th segments of abdomen with supposed 
tympanum attached to the latter. The arrow enters the mouth of the 
tympanic cavity. 
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TELEBASIS FLAMMEOLA, T. CAROTA AND T. LIVIDA, 
NEW DRAGONFLIES FROM ECUADOR 


(Odonata: Coenagrionidae) 


CLARENCE HAMILTON KENNEDY, 


Ohio State University, Columbus, Ohio 


The following descriptions are of material collected by 
William Clarke-MacIntyre on the head-waters of Tributaries 
to the Amazon in the Province of Oriente, Ecuador. They are 
from the edge of the Amazonian jungle on the lower eastern 
slope of the Andes Mountains, a tropical region of swift streams 
lying 400-800 meters above sea-level. The types are in the 
author’s collection. 


Telebasis flammeola, n. sp. 
(Figs. 1-7, 29, 34 and 35) 


This is a small red species with black labrum, blue face and a 
broad black middorsal thoracic stripe. Abdominal segments 
5-7 are largely black. Length of abdomen, including append- 
ages (male), 23-23.5 mm., of hind wing (male), 15.5-16 mm. 
Flammeola =a little flame. Female unknown. 


Male, holotype—(figs. 1-3). Antennae black; labrum bluish black, 
narrowly edged with yellow below and an even narrower line of yellow 
along its contact with the clypeus. (In some lights the labrum has a 
bluish cast. Under high power its color is shown to be due to closely 
spaced minute black spots on a bluish gray ground.) Genae, bases of 
mandibles, grayish blue, the vertical surface of the clypeus pale blue, the 
latter with a median and two lateral black spots. Clypeus and anterior 
face of frons dark blue. Top of head black with a short bar of gray, 
slightly curved, extending from each lateral ocellus two-thirds of the 
distance to the antenna on its side of the head. Ventral surface of head 
with mouth parts creamy yellow except bluish area on base of mentum; 
the blue of each gena extending as a narrowing wedge along the orbit; 
otherwise black except a small dot of pale at articulation of each maxilla 
and a butterfly mark on bar on the occiput astride the foramen magnum. 
Compound eyes with upper half olive, sharply demarked from the 
lower half which is blue as in genae. 

Prothorax brown on dorsal surface and upper third of side with 
anterior lobe narrowly edged with black, middle lobe with a broad mid- 
dorsal black stripe, posterior lobe with a basal median semicircle of black. 

Synthorax with middorsal carina black and immersed in a broad 
black middorsal stripe either half of which is three-fifths as wide as its 
mesepisternum; antealar sinus and its carinae black. The remainder 
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of the mesepisternum bluish gray, (pure red in some well preserved 
specimens) the mesepimeron and mesinfraepisternum rusty brown 
except small grayish areas on lower half of the latter. Humeral suture 
narrowly lined with black along its upper third (in some males its whole 
length). Lower sides bluish gray; ventral surfaces creamy and pruinose. 
Coxae bluish gray; femora gray with outer surface of forefemur yellowish, 
each with apex black and an outer black stripe widest on forefemur. 
Tibiae yellow with black spines, tarsi yellow tinged with brown. Wings 
with black veins, dark gray stigmas, the wing membrane delicately 
tinged with yellow. 








Figs. 1-7. Telebasis flammeola, n. sp., male, drawn from paratype, checked on 
holotype. 1. Color pattern. 2. Prothorax. 3. Color, ventral surface of 
head. 4-7. Abdominal segments 8-10 and appendages. (In 5 and 6 the 
apical cone of bristles has been removed from left superior appendage. ) 


Abdomen, segment 1 bluish gray above and on sides, edged with 
yellowish below; the apical ring brown. Segment 2 red, shading into 
yellow on lower sides, its apical ring brown. Segment 3 red with apical 
ring and an apical dot on either side black. Segment 4 with basal half 
red, its apical half black above and reddish on lower sides; segment 5 
black except narrow basal ring and lower edge yellow; segment 6 
similar but apical ring pale; segment 7 with basal two-thirds black 
except pale basal ring and lower half of side yellow, apical third red as 
are segments 8-10, the tenth a brownish red. Abdominal ventor pale 
except sternites of 5-7 which are dusky with paler ends. Superior 
appendages black, inferiors red. 

Structural characters.—-Frons with dull right-angled edge. Pro- 
thorax (fig. 2) with subparallel sides. In the holotype male the posterior 
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lobe is evenly rounded (slightly wavy in some paratype males). Wings 
(fig. 29 is of paratype) in holotype with arculus at second antenodal. 


Postnodals ai ; Me arising at level of postnodal 6 in fore wing, at 5 in 


hind wing; stigma rhomboidal moderately oblique, equal to or shorter 
than cell below; fore stigmas slightly smaller than hind stigmas; three 
postquadrangular cells; line of crossveins below subnodus extending 
straight to anal edge of wing; all wings petioled to Ac which is slightly 
nearer level of antenodal one than to level of two. 

Penis (figs. 34 and 35) with apical lobe a slender whip bifurcate half 
way to base. No shaft spines though a row of foveolae is present on 
side of shaft. 

Middorsal abdominal keel reaching onto basal fourth of segment 9. 
Segment 9 with blunt genital valves (fig. 7). Segment 10 (figs. 4-7) 
broadly and shallowly incised above, and with a small, distinct supra- 
anal papilla. Superior appendages including apical tuft of bristles, longer 
than segment 10, their apices rounded and turned slightly ventrad and 
entad; internally, beyond middle, an obscure black tooth-like elevation. 
The apex of appendage (black) obscured by a distinct cone of yellow 
bristles directed slightly down and inward. Inferior appendages equal 
to superiors, narrowly spoon-shaped with concave surface up. 


The above description is of the holotype male collected on 
the Rio Yanamanaca, which flows into the Rio Anzu 2-3 days 
by foot above the town of Napo which is just below the junction 
of the Rio Jatun Yacu and Rio Anzu which form the Rio 
Napo. The next Indian village up the Rio Anzu from the 
Yanamanaca is El Partidero. This is one of the least known 
areas of South America and is on the western edge of the 
jungle occupied by the Auca Indians, who smoke and shrink 
the heads of their human victims. 

The paratypes consist of 45 males from the Yanamanaca 
collected in 1935 on the following dates: one on September 20; 
twenty, September 29; four, October 17; fifteen, November 2; 
six, November 6. Also one male September 20, Gauilanes on 
Rio Anzu at mouth of Rio Yana Yacu and one male labelled 
‘“Rio Napo watershed,’’ November 29. Thus the season as 
recorded extends from September 20 to November 29. 

Very little variation is shown among the paratypes. The 
labrum varies from bluish (the ground color predominant) to 
black (the over color predominant). The hind lobe of pro- 
thorax is slightly wavy in some. Petiolation varies from just 
before Ac to just beyond Ac. Mg occasionally arises at level 
of postnodal 5 in fore wing. Postnodals vary from 11 to 12 in 
fore wing and from 9 to 11 in hind wing. 





apermemp pce cc” AB 





1936] Kennedy: New Dragonflies from Ecuador 807 


In the very specialized penis flammeola is closest to Telebasis 
isthmica Calv. (The type of isthmica was studied at the 
Museum of Comparative Zoology, Harvard College, by the 
author in 1916.) In both the apical lobe is whip-like but is 
not bifurcate in isthmica. The superior appendages are similar 
but those of isthmica lack the apical tuft of bristles. In the 
latter (Calvert, Biol. Cent. Amer., pl. 5, figs. 29, 30) the inferiors 
are truncate in lateral view, and Calvert does not mention a 
concave upper surface. Further, in isthmica the black of the 
color pattern is less extensive. 


Telebasis carota, n. sp. 
(Figs. 8-18, 26, 27, 32 and 33) 


A large red species with top of head black and with black, 
blue-green and brown stripes on the upper areas of the thorax. 
The male with acute genital valves on abdominal segment 9; 
the female with two horns on the prothorax. Male abdomen 
29-31 mm. long, female, 30-32 mm. Male, hind wing 20-21 mm. 
long, female, 21-22 mm. Carota=a carrot. 


Male holotype-—Antennae, bases of mandibles and face red, this color 
extending to bases of antennae and a rectangular extension of the same 
extending caudad on each side of the median ocellus almost to each 
lateral ocellus, the remainder of dorsal surface of head black. Ventral 
surface (fig. 10) of mouthparts pale (bluish in life?), this color extending 
along either orbit as a narrow wedge to opposite the foramen magnum; 
a pale occipital bar; the ventral surface of head otherwise black. 

Prothorax rusty red, vaguely clouded with darker brown. 

Synthorax with middorsal carina coppery black, bordered by a mid- 
dorsal black stripe covering the inner half of each mesepisternum; 
antealar sinus brown; outer half of mesepisternum red; the mesepimeron 
and mesinfraepisternum rich coppery brown (slightly metallic). 
Remainder of side pale bluish gray. Ventral surface and posterior 
surfaces of coxae lightly pruinose. Coxae and legs brownish red. 
A narrow black stripe on dorsal surface of femur; apex of femur, base 
of tibia and tarsus dark. Red of fore leg heavily infuscated, of middle 
and hind legs less so. Wing veins black, stigmas grayish brown, 
membrane very lightly tinged with brown. 

Abdomen with segments 1-6 rich red, 7-10 increasingly more 
brownish, though 7 and 8 are probably pure red in life and perhaps 
9 and 10. Midsternal keel red, though appearing black in segments 
7 and 8 in specimens with blackened contents in posterior parts of the 
abdomen. Appendages reddish brown. (The holotype shows dark 
lateral spots on 9 and 10 which are probably artefacts as in some other 
males segments 9 and 10 are wholly red.) 

Structural characters —Frons with a sharp edge. Penis (figs. 32 
and 33) with an apical lobe which has three lesser lobes on each side; 
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posterior lobe well developed but the internal lobe unusually large and 
lightly sclerotized. (In a study of the penes of over 700 species of 
Zygoptera the writer does not recall a penis with an internal lobe as 
large.) Abdominal segment 9 with its genital valves each with an 
attenuate apex (fig. 15). Abdominal segments 8 and 9 with a low, 
narrow but distinct middorsal keel; segments 4-7 merely angulate along 
middorsal line, segments 1-3 round dorsally. On 9 the keel terminates 
at a triangular apical flattened area (figs. 12-14). 

Supra-anal area of segment 10 with a flattened area in the lower 
edge of which is a minute papillate supra-anal lobe. Superior append- 
ages two-thirds length of segment 10, in side view conical with inferior 
subapical tooth (figs. 12-15). In dorsal view broad, tips rounded with a 
minute internal apical angle. Inferiors slightly longer than superiors, 
in dorsal view oval with dorsal surface concave (spoon-shaped). 

Wings (fig. 26 is of a male paratype) with arculus at second ante- 
nodal; 3 postquadrangular cells. Fore-wings with 12 and 14 postnodals, 
hind wings with 11. Stigmas less than one R; cell long, those in fore 
wings distinctly smaller than stigmas of hind wings. Wings petioled 
to Ac, Mp: arising, fore wing, at level of postnodal 6, in hind wing at 
level of postnodal 5. 


Holotype male described above, abdomen 30 mm. long, 
hind wing 21 mm. Collected by Clarke-MaclIntyre at col- 
lecting station No. 4 near Partidero, elevation 800 meters, a 
village on the Rio Anzu, two and one-half days’ travel up from 
the town of Napo, Province of Oriente, Ecuador. This is an 
area in the eastern edge of the more rugged lower slopes of 
the Andes. 


Female allotype-—Lower edge of labrum reddish shading upward 
into shades of dull brown on clypeus and frons. Bases of mandibles 
and genae paler (bluish’?). Antennae brown. Top of head black 
(fig. 16) except frons broadly edged with brown above and a short 
bar of brown extending from each lateral ocellus two-thirds of the 
distance to the antenna on the same side of the head. Ventral surface 
of head as in male (fig. 10) black except mouth parts creamy, the pale 
of each gena extending as a narrowing wedge along each orbit to a point 
opposite the foramen magnum, and the occipital area posterior to the 
foramen with a pale bar enlarged at either end into the wings of a 
Papilio, and occupying the middle third of the interorbital distance. 

Prothorax with dorsal surface brown, this extending half way down 
the side; lower side bluish gray. (In some lights a vague darker area 
within the brown area. See fig. 16.) 

Synthorax with middorsal carina black and immersed in a middorsal 
black stripe extending its length and covering the inner half of each 
mesepisternum. Antealar sinus and its carinae dark brown. Outer 
half of mesepisternum pale green. Mesepimeron and all of mesin- 
fraepisternum except its lower posterior corner rusty brown. Side of 
metathorax pale bluish gray, its ventral parts creamy yellow with 
bluish gray edges. Legs tawny yellow, a broad black stripe on outer 
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side of the profemur, this narrower on mesofemur and very narrow on 
metafemur. Apex of each femur black, protibia brownish black, 
meso- and metatibiae paler. Tarsi darker brown than tibiae. Wings 
with veins black, stigmas brownish gray (smoky). Brownish tinge of 
wing membrane so light as to be visible in the four wings only when 
superimposed. 

Abdomen reddish brown on segments 1-5, the dorsal half slightly 
duskier than ventral half. Segment 6 wholly of the darker shade of the 
dorsal surface of segments 1-5. Dorsum of segments 7-10 black, this 
color with a lobed lower edge on side of segment 9. Posterior half of 
lower edge and palp of ovipositor black as are the anal appendages and 
paraprocts. Sternites of segments 3-8 with a dusky midventral keel, 
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Figs. 8-18. Telebasis carota,n. sp. 8-15. Male, drawn from paratype, checked on 
holotype. 8. Color pattern, male. 9. Prothorax of paratype. (In holotype 
the posterior lobe is evenly rounded.) 10. Color, ventral surface of head. 
11. Mesostigmal lamina. 12-15. Abdominal segments 8-10 and appendages. 
16-18. Female, drawn from paratype, checked on allotype. 16. Color pattern. 
17. Prothorax. 18. Mesostigmal lamina. 
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the dark color of which widens caudad to cover half of the surface 
of sternite 8. 

Structural characters —Frons with a sharp edge. Prothorax (fig. 17) 
with two forward projecting “horns” on the anterior edge of posterior 
lobe which are applied closely to surface of middle lobe; posterior 
lobe trilobate by the turning up of its posterior edge on either outer 
quarter. Mesostigmal lamina (fig. 18) with a shallow, lightly rimmed 
pit under and behind the posterior angle of each wing. 

Wings (fig. 27 is of a paratype) with arculus beyond the second 
antenodal a distance equal to diameter of RM. Three postquad- 
rangular cells. Fore wings with 12 and 14 postnodals, hind wings with 
12 and 11. Stigma subtending one R; cell or slightly less, those of fore 
wing slightly smaller than stigmas of hind wings. Fore wings and hind 
wings petioled to slightly beyond Ac. M4: arising, fore wing, at level of 
postnodal 6, hind wing at postnodal 5. 

Ovipositor valves reaching to apex of segment 10. Cerci conical. 


Allotype female, abd. 30 mm., hwg. 22 mm. Collected by 
Clarke-MacIntyre, Camp No. 1, on the Rio Jatun Yacu, about 
a half day’s trip above its junction with the Rio Anzu to form 
the Rio Napo, Province of Oriente, Ecuador, April 1, 1935, 
and at elevation 400 meters. 

The paratype material consists of 28 males and 11 females 
collected by Clarke-MacIntyre in the same region as the 
described types. Localities and dates are as follows: Camp 
No. 1 near mouth of Rio Jatun Yacu, April 1-18, 1935; Cotos 
Plantation on Rio Napo below town of Napo, June 15, 1934; 
Rio Anzu, June 8, 1934; Puyo, a village on the Rio Puyo which 
is a tributary of the Rio Pastaza, July 22 to August 20, 1935; 
Rio Yanamanaca, tributary to Rio Anzu, September 20 to 
November 2, 1935; Partidero on the Rio Anzu, October 26, 
1935, and specimens labelled ‘‘Rio Napo watershed,’’ November 
1-27, 1935. These dates cover a season from April to November. 
All localities are in the eastern foothills of the Andes in the edge 
of the tropical Amazonian jungle, Province of Oriente, Ecuador. 
The elevation of the region varies from 400 meters at Cotos 
Plantation to 800 meters on its western and northern areas. 

Relationships.—Telebasis carota probably finds its closest 
relatives in those species in which the females have two horns 
in the prothorax. These are digiticollis Calvert, sanguinalis 
Calvert and theodorti Navas. Of the two Calvert species 
digiticollis (Calvert, B. C. A., p. 384, pl. X, figs. 39 and 40) has 
a narrowly conical forcipate inferior appendage but its penis 
has an unusually large internal lobe though the terminal seg- 
ment is simple as is also that segment in sanguinalis where 
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the internal lobe is small. The appendages of sanguinalis 
(Calvert, Ann. Carnegie Mus., vol. 6, p. 97, pl. V, fig. 101) are 
also distinct from those of carota. 

Among types of species of Argia loaned the University of 
Michigan for study by Mrs. Gloyd, Navas included the unique 
female holotype of Argia theodori Navas (1934). Doctor 
Calvert was visiting at Ann Arbor at the time (June, 1935). 
Both he and Mrs. Gloyd decided theodori was a Telebasis with 
its probable nearest described relative sanguinalis. The present 
writer saw the specimen at that time but was not then interested 
in Telebasis so made no comparisons with the present material 
of carota. From Navas’ description theodori is the same size 
as carota, has the same venation but is a species with more red 
on the occipital region and has a darker abdomen. It is from 
‘*Caixias,’’ Brazil, which from other records in the same article 
should be Caxias, Rio Grande do Sul. 


Telebasis livida n. sp. 
(Figs. 19-25, 28, 30 and 31) 


Described from the unique male holotype collected ‘‘ Between 
Rio Ila and Rio Pupuyaca,”’ elevation 800 meters, by Clarke- 
MacIntyre. The Rio Ila is a small stream entering the lower 
reaches of the Rio Anzu near the Hacienda Ila on the Anzu, one 
day’s journey up river from Napo, Province of Oriente, Ecuador. 
The Pupuyacu is its main tributary. Collected November, 
1934. The specimen is aged and with frayed wings. Abdomen 
27 mm. long; hind wing, 17 mm. 

A blue and black species with abdominal segments 8—10 red. 
Thorax and abdomen slightly more robust than usual in Tele- 
basis. Lividus=black and blue of a bruise. 


Holotype male——Labrum dark gunmetal blue, bases of mandibles, 
genae, clypeus and vertical surface of frons light grayish blue. Top of 
head black with a grayish sheen in some lights. Traces of a grayish line 
extending from each lateral ocellus two-thirds the distance to antenna 
of its side. Antennae dusky, perhaps lighter at joints in life. Under 
side of head with creamy mouth parts, the base of mentum and bases 
of maxillae blue. (See fig. 21.) The blue of the genae extending 
caudad in a narrowing wedge along each orbit; occipital area black 
except for an extensive yellow butterfly-mark about foramen magnum. 

Prothorax (fig. 20) blue, its dorsal surface clouded with dusky but 
with no sharply defined dark pattern. Posterior lobe angled on 
either side. 
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Synthorax with the entire front (mesepisterna) black; a post- 
humeral stripe covering anterior half of mesepimeron and upper half 
of mesinfraepisternum brown with irregular black areas. (The black 
of the thorax as of the head has a gunmetal bluish or grayish cast in 
some lights.) Remainder of thorax, coxae and femora grayish blue. 
Tibiae and tarsi dusky blue. Wings lightly tinted yellow. Ptero- 
stigmas brownish gray. 

Abdomen with segments 1 and 2 blue, 3-6 bluish black above shading 
into blue on lower sides; segment 7 black above, brownish red on lower 
half of side; 8 and 9 vermillion; 10 and appendages brownish red. 
Vesicle on segment 3 pale. 





q 
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Figs. 19-25. Telebasis livida,n.sp., male, holotype. 19. Color pattern. 20. Pro- 
thorax. 21. Color, ventral surface of head. 22-25. Abdominal segments 
8-10 and appendages. 
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Structural characters—Frons with sharp right-angled edge. Wings 
(fig. 28) with arculus slightly beyond antenodal two. Postnodals 
Li-11 
10- 9 
wing. Stigmas slightly smaller in fore than in hind wings, rhomboid 
and narrower than usual in Telebasis. Three postquadrangular cells. 
Wings petioled to Ac which lies nearer first than second antenodal. The 
penis (figs. 30 and 31) is very large for the size of the dragonfly. It is of 
a form found in other species of Telebasis (coccinata Calv., salva Hagen) 
and in the Old World genus Ceriagrion. Genital valves of segment 9 


M; arising at level of postnodal 5 in fore wing, at 4 in hind 
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subacute. Segment 10 widely and deeply cleft above. No supra-anal 
tubercle. (See figs. 22-25.) Superior appendages from any view 
conical, bearing an inner, inferior low fold which terminates cephalad at 
mid-length of appendage in a very minute, obscure black tubercle. 
Inferiors one-fourth longer than superiors, acute conical in lateral view, 
broad in dorsal view with upper surface concave. The mid-dorsal 
abdominal carina terminating on apex of segment 7. 





Figs. 26-29. Wings of Telebasis, n. spp. 26, 27. Telebasis carota, n. sp., from 
paratypes. 26. Male. 27. Female. Fig. 28. Telebasis livida, n. sp., holotype 
male. Fig. 29. Telebasis flammeola, n. sp., paratype, male. 


The relationships of livida have puzzled the author. The 
female is unknown and until described the exact generic place- 
ment will be in doubt. The penis except for its extraordinary 
size is one of the three or more types found in the genus Tele- 
basis, and if a good phylogenetic character, it places this species 
near coccinata and salva, two species which have somewhat 
similar appendages but are redder in coloration. If the female 
when found proves to have an ovipositor projecting beyond tip 
of abdomen, /ivida will be a species of Aeolagrion Williamson, 
1917, but this is hardly possible because of the more forcipate 
appendages in Aeolagrion and the sharp frons in livida. How- 
ever, the venation of /ivida is very similar to that of the latter 
genus. The penes in Aeolagrion are not much different from 
intermediate types in Telebasis, but the penes in Leptagrion 
are consistent inter se and are very distinct from any in Telebasis 
or Aeolagrion. Probably livida is an unusually blue Telebasis. 
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There are some striking resemblances between livida and 
Antiagrion antigone Ris (1928). The venation is similar in 
general number of cells, shape of stigmas, amount of petiolation, 
number of postquadrangular cells, shape of quadrangle, etc. 
The heavy thorax and pattern of color distribution are similar. 





Figs. 30-35. Penes of Telebasis, n. spp. 30-31. Telebasis livida, holotype. 
32-33. Telebasis carota, paratype. 34-35. Telebasis flammeola, paratype. 


The male appendages are of the same general type, and in both 
there is no supra-anal tubercle (epiproct). However, they 
differ in some characters which appear to be generic in value. 
Ac is at a level in antigone much closer to that of antenodal 
two than of one asin livida. In color antigone is blue and black 
while livida also largely blue and black has abdominal segments 
8-10 red. In antigone the leg spines are longer than their 
interspaces as in Antiagrion gayi Selys which is one of the 
characters which influenced Ris in associating antigone with 
gayi. The head of antigone is very hairy while that of livida 
is almost completely glabrous. Ris does not mention the 
nature of the frons, whether rounded as in the long leg-spined 
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Argia series or sharply angled as in relatives of Telebasis. 
I have not examined the penes in antigone but those of gayi 
and livida are quite dissimilar, however, not as different as 
penes in some extreme species in Telebasis. That of gayi 
is different from the penes of fifteen species of Telebasis examined 
while that of livida fits easily into one of the major groups of 
Telebasis and a major group in Cerigrion, a related genus of 
Africa and the Orient. 
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THE ORIGIN OF HIGHER CATEGORIES IN CYNIPS, by Atrrep C. KINsey. 
Indiana University Publications, Science Series No. 4, 1936. Pages 1-334, 
172 figs. Sold by Indiana University Bookstore, Bloomington, Ind. 
Price, $2.50. 


This socund volume on Cynips by Kinsey clears two routine taxonomic prob- 
lems which were left unfinished in the first volume (The Genus Cynips, 1930). 
It follows into southern Mexico and Central America the several lines of cynipid 
evolution which in the earlier volume had been traced into northern Mexico with 
the description of seventy new species in these lines. It gives a clearer picture 
of the relationships of the groups inter se. Further and more important than this 
highly creditable routine taxonomic work, Kinsey is able to point out instance 
after instance of relationship in the field, of one species, or species-complex to 
another, which throw much light on their probable origins. He recognizes species 
origin through the isolation (geographic, host, seasonal, etc.) of mutations, also 
through hybridization of confluent species. The high value of the work lies in 
this philosophic interpretation of the great amount of carefully collected data on 
distribution and relationships. In it he has given us a clearer picture than ever 
before of the nature of natural species and species groups (species-complexes, 
subgenera, etc.) 

In the earlier volume Kinsey demonstrated hybrid species in Cynips which 
type of species formation has since been confirmed by studies in the genetics of 
natural species in other groups of insects. In the present work he develops the 
idea of ‘‘species-chains’’ where each link or species has on either side of it, 
geographically, its closest relatives as other species links in the chain. In Cynips 
such chains appear to have few side branches. The chains of species and species- 
complexes map very clearly as they follow the series of species of host oaks up 
the Cordillera and its side mountain chains from southern Mexico into the Coast 
Ranges, the Sierra and Rocky Mountains of the western states. In the broader 
areas of oaks in the Mississippi Valley and the Appalachians the mz ips are less 
suggestive of chains though on study the chain nature of species groups is still as 
evident. From this mapping of species as they actually occur in the field and his 
extensive data on probable relationships Kinsey emphasizes the chain relationship 
of species to each other and questions the previous idea of radiating phylogenies 

In his concept of a complex, subgenus or genus all the species in the group 
may be closely related genetically and yet not necessarily all show this relation- 
ship by having common “‘generic’’ characters. The higher category then becomes 
a convenience of the cataloguer supposedly showing genetic relationships. It is 
the genetic principle demonstrated by geneticists that a brilliantly red-eyed fly 
may be actually more closely related to aw hite-eyed fly than to red-eyed flies 
of other genetic make-up. To quote: ‘Definitions of the higher categories as 
groups of similar units (genera as groups of similar species, families as groups of 
similar genera) are not warranted even in elementary textbooks. Definitions 
of lower categories as groups of units which have a common origin in a higher 
category are no more true. But a higher category may be defined as a connected 
series of lower categories. More simply, higher categories are groups of 
related units.’ 

Kinsey is fortunate in using a group in which species can be defined in three 
ways, by characters of the insects themselves, by characters of the gall and by 
the host oak. These check on each other. They permit the definition of genetic 
stocks within what a taxonomist would usually term a species, if limited to the 
characters of the insects themselves. It has permitted Kinsey to get closer 
down to the definition of and distribution of the individual genetic stocks which 
compose the usual variable or heterozygons ‘‘species.’’ Thus splitting stocks 
down more closely he can better demonstrate what the actual origins and inter- 
relationships of the more restricted stocks are. His work is one of the few 
taxonomic and distributional studies which gives us insight into the origin of 
species as groups of similar individuals. 

Considering both the extensive field work and the analysis of results we feel 
that Kinsey’s work on Cynips is probably the best piece of taxonomic work so far 
accomplished. It is based on an almost unbelievable amount of field work from 
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Canada to southern Mexico. It represents over ten years of the closest study of 
species which first have been thoroughly collected and accurately mapped. Kin- 
sey'’s work should have the thoughtful study of every taxonomist but we are afraid 
that the great amount of field and laboratory work involved in this quality-work 
will appall the average species describer. It is unfortunate that such work has to 
depend for its accomplishment on one man’s enthusiasm and determination. We 
hope that the gods of chance who control the destinies of men will choose to load 
their dice in favor of a long life for Kinsey. We need more such studies.—C. H. K. 


THE TSETSE FLIES OF EAST AFRICA. A first study of their ecology, with a 
view to their control, by C. F. M. SWYNNERTON, 1936. Volume 84 of the 
Trans. Roy. Ent. Soc. London. Pages i-xxxvi and 1-579, 33 text figs., 66 
tables, 22 plates and 7 maps. Price, 5 pounds, 10 shillings ($27.00). 


This comprehensive review of British research on the tsetse flies of East 
Africa by C. F. M. Swynnerton, Director of the Tsetse Research Department, 
Tanganyika Territory, is one of pure applied ecology. From the preface by The 
Secretary of State for the Colonies, The Right Hon. W. Ormsby-Gore, M. P., we 
quote: ‘‘A problem of this magnitude clearly calls for action both by those charged 
with the responsibilities of administration and by scientific investigators. An 
important step in this direction was taken in 1925 when the late Lord Balfour 
appointed a special Tsetse Fly Committee of the Committee of Civil Research 
(now the Economic Advisory Council) to draw up a programme for a concerted 
attack on the tsetse problem in British Territories in east and west Africa. The 
programme so prepared has formed the basis on which the work of the last eleven 
years has been developed. Greatly increased funds have been made available, 
scientific staff has been recruited, and new organizations have been developed for 
investigating the many and varied aspects of the tsetse problem. . . . The 
evidence gained from the work of the last few years has shown how complex is the 
nature of the tsetse problem and how varied are the measures that will be required 
for its solution. . . . In east Africa alone there are eight species of tsetse fly, 
differing widely from one another in their natural history, in their habits, and in the 
type of country which they can inhabit, but all alike capable of acting as the 
carriers of disease. No man has played so large a part in the attack on the tsetse 
problem as Mr. Swynnerton. . . . In the present work Mr. Swynnerton has 
brought together both the evidence secured by himself and his collaborators and 
that obtained by workers elsewhere, which has hitherto been available only in 
scattered publications.” 

The work is divided into 13 ‘‘Parts,’’ each subdivided under numerous sub- 
heads. Some of the Parts are: Part I. Introductory, Financial and Administrative 
(pp. 1-27); Part 2. Habits and Ecology of Tsetse Flies (pp. 28-240); Part 3. Experi- 
mentation in Attack (pp. 241-296); Part 4. The Production of an Absolute Fly 
Barrier (297-329); Part 5. Survey (330-356); Part 6. Reclamation and Settlement 
(357-423); Part 7. Defense against Fly Advances (424-438); . . . Part 12. Gen- 
eral Summary (473-511). At the end of the volume are sixty pages of Appendices 
which include such as a glossary of terms, lists of host animals, taxonomy of 
imaginal and pupal stages of tsetse fly, etc. 

Few Americans realize the extent of this work. One of the major attacks 
is that of clearing great strips of country of particular types of vegetation preferred 
by the flies. Some of these barrier zones cleared are as much as ten miles long 
and over a half mile wide. Crews of as many as 2,500 natives are employed. 
Each native is required to contribute ten days work annually on the tsetse 
project. By this means the less heavily infested areas are cut away from the 
main infestations so the fly can be brought under a partial control in these lesser 
areas. 

Another method of attack is by trapping flies which is fairly successful under 
certain limited conditions. 

A great deal of study has been given to surveys of density of fly population 
through the four seasons and from area to area, especially in keeping check on 
advances of the fly into previously unoccupied territory. These studies of fly 
population give the check on all the other methods of control. 

As stated before the work is applied ecology, a turning and changing of the 
plant environment against the tsetse fly and its vertebrate hosts so that man can 
reoccupy the land with domestic herds. The volume is a milestone marking the 
progress of biological control.—C. H. K. 








OMISSIONS AND ERRORS 


NoticE To AUTHORS.—Beginning with Volume 28 (1935), the Annals of the 
Entomological Society of America will accept Corrections (Omissions and Errors 
of articles which have appeared in its pages. These will be collected and printed 
at the end of the annual volume (December issue). They will be indicated in the 
annual table of contents and in the index. 

Corrections will be limited to critical omissions and serious errors. Manu- 
script for such should be in the hands of the Editors by the twentieth of 
November to be included in that year’s volume. 

THE EpitTors. 


The species name nitida was used by Beamer and published 
in the Journal of the Kansas Entomological Society, July 1935, 
viii, No. 3, p. 103. We wish to change Erythroneura nitida, as 
published in the ANNALS for March, 1936, to Erythroneura 
spearca. 
DOROTHY JOHNSON. 
MARY AUTEN, 


Gillette and Palmer: Aphidae. See this volume, p. 747, 
for errors and omissions in the three parts of ‘“‘Aphidae of 
Colorado.”’ 
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